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AIRCRAFT, SPACECRAFT, MISSILES 
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Taking up the Banner 


" HE Union Jack unfolded gently in the Martian breeze . . . ‘In the name 
of Her Majesty Queen Elizabeth the Second of England, I proclaim this 

land a part of the British Commonwealth of Nations.’ ” 

Science fiction, of course, at its most fictitious; the more so as it tells how 
a Russian rocket lands on Mars just after Britain’s—and how America’s attempt 
fails. But the fantasy may be excused if we remark that the tale was published 
when Her Majesty was twelve years old, and when rockets in England were 
generally launched from ginger-beer bottles. Only a year or two earlier—in 1936 
—Philip Cleator, founder of the British Interplanetary Society, had published his 
review of international rocketry; and he recalls how this earned for him the 
distinction “harmless lunatic.” Among those who were later to change their mind 
was a newspaper editor who summoned him to his office late in 1944. “You were 
right!” he exclaimed—and promptly commissioned an account of an outsize 
missile which had come across the Channel and devastated part of Chiswick. 

The B.L.S., though still a repository for the nicest, and certainly most authentic, 
sort of lunatics, has at length achieved emancipation by playing host to the 
International Astronautical Federation, as we relate this week. But how fare 
Britain’s rocket pioneers in Her Majesty’s name? It is true that the flag is not yet 
lifting in the Martian breeze; but the lecture-papers are astir, and the models are 
resolutely ranged along the rostrum. Britain is going in for space, if not 
immediately into space, for has not the Minister of Supply himself proclaimed, 
“Scientifically there is surely no doubt at all but that every State which claims to 
bear the banner of civilization should do everything it can to encourage advances 
in the knowledge of the physics, chemistry and even the biology of space.” 

So if, after all, Britons will not be planting the Union Jack on Mars, they will 
at least be lending a hand with the banner of civilization. It is merely a matter of 
how and when. 


Flips and Trips 


Ni ANY good men in the industry were weaned on to flying by a five-bob flip, 
and many a confirmed air voyager has been won over by the same 
honoured institution. (Is still being won indeed, though the flips cost at least 
ten bob nowadays and there is no sweet smell of castor oil.) But whereas there has 
hitherto been something vaguely and rather excitingly disreputable about the 
joyriding profession, we now observe resplendent Whirlwind helicopters, wearing 
the full livery of the British European Airways Corporation, publicly parading for 
patronage at Gatwick Airport (25s a head, sir, 10s for the young gentleman). 
Meanwhile the gaily plumed Widgeons of Mr. Alan Bristow are a new and 
welcome sight as they ply for pleasure above the reaches of London River. 

All of which is excellent; for here is delight for the patron, profit for the 
operator, and propaganda for the cause. But as well as the once-round-the-aero- 
drome business, why not once round England, say, in big, cheap, safe aeroplanes, 
planned for pleasure and profit, just as the fine new diesel vessels were planned 
that set out these summer mornings for Margate or Boulogne—packed. 

We must never forget that flying is an enjoyable and exciting experience. There 
are millions who have no particular wish to be whistled across continents in jet- 
flash super streamliners but who would simply love to go for a nice ride in an 
aeroplane (or what about an airship?). And their money is as good as anybody’s. 
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WHEN IS A VISCOUNT not a Continental 
Air Lines Viscount? When it is the V.810 
prototype painted in Continental colours for 
photographic purposes and making flight 
trials of the Vanguard controls and Napier 
Spraymat de-icing system 


FROM ALL 
QUARTERS 


Show-eve Contracts 


“THE Ministry of Supply announced last week-end that the 
much-discussed and long-hoped-for Government contract for 
the further development of the Fairey Rotodyne is definitely to be 
placed. Negotiations for a military version have been in progress 
for some time. (A Fairey demonstration of the Rotodyne’s possibili- 
ties as a flying crane for bridge building was recently given before 
Service representatives. 

Fairey said last week-end that the continuing development of 
the Rotodyne was “now assured.” Following their letter of intent 
last January B.E.A. had entered into direct negotiation for six, 
with an option on a further 14. There are orders for six, and an 
option on 15, from operators in North America. 

Other M.o.S. contracts announced on the eve of Farnborough 
week are confirmation of the provisional order for Armstrong 
Whitworth AW.660s for Transport Command—as expected, 20 
is the number; and an order, under negotiation, for the develop- 
ment of Saunders-Roe P.531 helicopters for the Army Air Corps. 


DC-8 at London Airport 


SURPRISE visitor to London Airport last Friday was a 

Douglas DC-8, in its manufacturer’s red, white and blue 
colours, making a refuelling stop en route for Amsterdam before 
beginning a series of European demonstration flights. Captain 
Scott Flower of Pan American Airways had brought it 5,830 miles 
non-stop by the Polar route from Los Angeles at an average speed 
of about 560 m.p.h. It arrived on the same day that Qantas Empire 
Airways were demonstrating their first Beoing 707 to travel agents 
and journalists, who were being flown to Shannon and back. 


Marconi Doppler for Mirage IV 


A SUBSTANTIAL order for AD2300 Doppler sensers and 
computers for the Mirage IV supersonic bomber has been 
placed by Générale Aéronautique Marcel Dassault with Marconi’s 
Wireless Telegraph Co. Ltd. The AD2300 was originally 
developed for civil aircraft but a version for supersonic aircraft 
has been prepared and includes a completely new computer made 
to a Dassault specification. This new order is a considerable 
achievement in face of strong French competition. 


Seeing the R.A.F. 


N Battle of Britain “At Home” Day (Saturday, September 19) 
thirty-one R.A.F. stations will be open to the public. Listed 
under counties and countries, they are as follows : —Buckingham- 
shire, Halton; Cambridgeshire, Bassingbourn; Cornwall, St. 
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Mawgan; Devon, Chivenor; Co. Durham, Middleton St. George; 
Hampsinre, Andover; Huntingdonshire, Upwood; Isle of Man, 
Jurby; Kent, Biggin Hill; Lincolnshire, Waddington; Norfolk, 
Coltishall and Marham; Northern Ireland, Aldergrove; Northum- 
berland, Acklington; Nottinghamshire, Syerston; Oxfordshire, 
Benson; Rutland, Cottesmore; Scotland, Leuchars and Turn- 
house; Shropshire, Cosford; Somerset, Colerne; Suffolk, Felix- 
stowe, Honington and Wattisham; Sussex, Tangmere; Wales, 
Valley (Anglesey) and St. Athan (Glamorgan); Warwickshire, 
Gaydon; Yorkshire, Leconfield, Lindholme and Norton. 


F. G. Miles: Biennial Participation 


THs year F. G. Miles Ltd. are not exhibiting at Farnborough 
(though they are showing the Student at Blackbushe), but 
they wish to make it clear that this does not represent any 
evidence of being unable to “remain in the race”; indeed, two 
private-venture aircraft in the last three years (Student and 
HDM.105) bear witness to the contrary. But it is the opinion 
of the company that the S.B.A.C. Show should be held biennially 
instead of annually, alternating with the Paris Salon. Having 
exhibited at Paris, the Miles directors decided not to participate 
at Farnborough because of the heavy financial burden on a small 
firm involved by two shows only three months apart and for 
pretty well the same customers. F. G. Miles add that they do 
not want to boycott the S.B.A.C. Show; but that by making 
known their decision to exhibit only every two years they may 
encourage others similarly, so that such firms may have more 
money available for private research and development. 


Talking Take-off 


UNDER the chairmanship of Mr. P. G. Masefield, Fe ane 
of the Royal Aeronautical Society, a symposium on “Problems 
of Take-off and Landing” was held last Friday at Hamilton Place. 

The symposium was arranged in conjunction with meetings in 
London of the Commonwealth Aeronautical Advisory Research 
Council, and of the five introductory papers read two were given 
by Commonwealth members. The papers were Automatic Air 
Traffic Control, by E. W. Pike, deputy flight service engineer, 
B.O.A.C.; Safety and Regularity in Landing, by E. S. Calvert, 
R.A.E. Farnborough; Operational Problems for Take-off and 
Landing, by L. P. Coombes, chief superintendent, Royal Aero- 
nautical Research Laboratories, Melbourne; Operational Prob- 
lems in South Africa—the Regulatory Authority’s Approach, by 
Dr. A. J. A. Roux, executive delegate for South Africa; and The 
Pilot’s Problems in Take-off and Landing, by Capt. B. O. Prowse, 
B.O.A.C. 


STILL ACTIVE is M. Henri Mignet, designer of the Pou-du-Ciel, which 
created a furore in England before the war. His latest has a finer 
aspect-ratio and (apparently) a converted Porsche engine 


DEPARTURE PLATFORM: Helicopter Services Ltd. have designed four- 
piece landing platforms to enable their Agusta-Bells to straddle and 
pick up loads weighing up to 900 Ib. The platforms, made of Dexion 
slotted angle, can be nested and carried beneath the helicopter 
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SECOND WESTMINSTER: The second prototype Westland West- 

minster, which has more powerful Elands, external fuel tanks and a 

cabin to accommodate the flight-test observers. The engines were run 
for the first time last week 


Thousands in Minutes 


QUFPL YING up to 10,000 Imp. gal of aviation fuel in about 
15 minutes is the requirement on which the new A.E.C. fueller 
—picture below—has been based. Contracts for two prototypes, 
able to deliver 750 gal/min and with a capacity of 10,000 Imp. gal, 
were placed with Thompson Bros. (Bilston) Ltd. and Saunders- 
Roe (Anglesey) Ltd. Among contributors to the finished product 
—two of which are capable of refuelling a Boeing 707, with a 
capacity of 18/20,000 Imp. gal, in approximately 15 minutes— 
are Avery-Hardoll Ltd. (metering equipment) and Zwicky Ltd. 
(pressure control equipment). Thompson Bros. are responsible 
for the all-aluminium tank and Saunders-Roe (Anglesey) Ltd. for 
the pumping circuit. 


IN BRIEF 


A.V-M. W. H. Kyle, who has been Assistant Chief of the Air Staff 
(Operational Requirements) since September 1957, is to be Air Officer 
Commanding-in-Chief, Technical Training Command, from September 
21 with the acting rank of air marshal. 

The Napier Gazelle free turbine, which powers the Westland Wessex 
and Bristol 192, has just become the first gas turbine engine in the 
world to receive Ministry of Supply 150 hr helicopter type-approval, 
at 1,650 s.h.p. 

Mr. L. W. Buckler, recently appointed general manager of the Derby 
group of factories of Rolls-Royce Ltd. and a director of the company’s 
aero engine division, has been with Rolls-Royce since 1922, when he 
joined as an apprentice. 

For use in their new seat-reservation system, expected to begin opera- 
tion in 1961, Trans-Canada Air Lines have ordered a fully transistorized 
computer system from Ferranti-Packard Electric Ltd., Toronto, the 
Canadian subsidiary of Ferranti Ltd. 

Bryans Aeroquipment Ltd. announce that Mr. A. Bodley Scott, 
D.F.H., M.IL.E.E., has been appointed to their board as technical direc- 
tor. Mr. Scott was an Admiralty specialist in guided weapons, electronics 
and servo systems before joining Bryans in April last year. 

An order by Lufthansa for specially designed air-circulation ovens 
for use in the galleys of their Boeing 707s brings to 100 the number of 
airlines and air transport organizations now using aircraft electrical 
equipment made by the General Electric Co. Ltd. Each 707 will have 
two ovens and the total value of the contract, including spares, is nearly 
£2,000. 

Insurance claims of £84,000 for the two Proteus engines carried as 
cargo in the Independent Air Travel Viking which crashed at Southall 
last year, and third-party claims of about £10,000 from the people of 
Kelvin Gardens, Southall, have been met by the underwriters. Liability 
for the £26,000 for which the aircraft was insured is being repudiated 
by the underwriters and by Lloyds. 


YORKSHIRE is the name given 
by Air B.P. to its new class of 
high-speed aviation fuellers, 
with a capacity of 10,000 Imp. 
gal and a delivery rate of 
750 gal/min. The first of these 
vehicles was formally handed 
over to the British Petroleum 
Company on September 3 by 
Sir William Black, chairman 
of the manufacturers, A.E.C. 
Ltd., of Southall 


PRODUCTION FORM: 
A newly-released pic- 
ture of an Avro Vulcan 
B.2 showing the revised 
fuselage rear-end that 
characterizes produc- 
tion aircraft of this 
mark 


WHITER THAN 
WHITE: “Dust-free” 
Ferranti _ technicians 
testing an __ inertial 
gyro in the clean-room 
of their new laboratory. 
Further details, and 
another picture, appear 
on page 198 


TWENTY-ONE years 
with Westland Air- 
craft—an anniversary 
marked for Mr. E. C. 
Wheeldon, managing 
director, by an illumi- 
nated scroll presented 
by Mr. D. C. Collins 
(right), deputy man- 
aging director. Mr. 
Wheeldon joined on 
September 1, 1938, as 
planning engineer 
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FROM ALL QUARTERS... 


At a meeting of the Court of the Coachmakers’ and Coach Harness 
Makers’ Company on September 1 the following officers were elected 
for the ensuing year: Master: The Hon. Denis Berry, T.D.; Senior 
Warden: Sir Reginald Verdon Smith; Renter Warden: Col. G. A. Norris, 
O.B.E., M.I.Mech.E.; Junior Warden: Mr. P. S. Croall. 


Concentrated radio-frequency power would be the source of energy 
required to keep a sky platform, proposed by the Raytheon Company 
airborne. Microwave energy collected by an aerial would be convert 
to heat and thence to mechanical power to drive a rotor. The platform, 
being fed with “weightless fuel,” could be used as a TV relay station 
and for many other applications. 


It is announced by the Pergamon Press (4 and 5 Fitzroy Square, 
London, W.1) that, as a further extension of their policy of disseminating 
Russian scientific and technical information, a new series of dictionaries 
and glossaries is shortly to be published. During next year dictionaries 
will be published on, inter alia: automation, instruments and cyber- 
netics; geology; rocketry and space flight; and metallurgy. Later works 
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terms; metallurgy; meteorology; oceanography; and 


and electronics. 


B.K.S. Air Survey Ltd. are carrying out an aerial survey of Rotherham 
to assist the borough council in planning developments. 

The U.S.A.F. Air Proving Ground Center is evaluating radio-con- 
trolled B-47s to determine their suitability as drones and missile targets, 
Known as the QB-47, these aircraft were developed by Lockheed’s 
Georgia Division and the Sperry Gyroscope Company. 


A Lockheed C-130B Hercules of the U.S. Air Force left Hickam 
A.F.B., Honolulu, on August 24, and arrived at Dobbins A.F.B., Georgi 
the following day after a non-stop flight of 4,618 st. miles in an ela 
time of 13 hr 15 mun. 


The first U.S. Globemaster for this year’s Operation Deep Freeze— 
supplying American scientific research bases in the Antarctic—arrived 
at Christchurch, New Zealand, on August 25. Ten more of the aircraft 
are due in September and their flights will begin as soon as the ice 
runway at McMurdo Sound is firm—probably early next month. 


will deal with astronomy; aviation; machine parts and metal-working 
i Work 


A BRITISH MISSILE FOR THE BRITISH ARMY 


ONE of the most obvious functions of a guided weapon system 
is tactical bombardment; yet a British missile in this category 
has always been conspicuously absent. In fact the British Army 
has had to import the American Corporal in order to acquire 
operational experience of such devices. Now it can be stated that 
one of the short- ¢ weapons referred to in the 1959 White 
Paper on Defence is, in fact, a “corps-support weapon” developed 
by English Electric Aviation. (In this context the adjective “short- 
range” is relative.) 

Practically nothing of this weapon’s characteristics may be 
revealed and it has yet to receive a name. Much can, however, 
be surmised merely by reascning from what others have done in 
the past (and hesahdly assuming that the British company have 
not made the same mistakes). This can be done conveniently 
under a number of sub-headings. 


Function. No hard and fast rules can be laid down but by common 
usage army weapons are normally restricted to “battlefield” operations. 
Admittedly in a modern war of movement a battlefield ma singu- 
larly ill-defined, and the U.S. Army at least have suggested that their 
manifold missions demand weapons with ranges of 500 and even 
1,500 miles—and have cast the odd glance into space. It is unlikely 
that the British Army are anything like so ambitious, but one may 
nevertheless expect our new weapon to be able to outrange any standard 
artillery; in fact 100 miles would seem a fair maximum. Regardin; 
warhead yield, this clearly is a matter of choice, since high-yiel 
nuclear devices can today be packaged into a diameter of barely 6in. 
The standard nuclear wueed might have a yield of less than 20 KT 
and a range of other nuclear or high-explosive charges should be 
alternatives. Accuracy 
is a prime requirement, 
since many army tar- 
gets may be practically 
immune to anything 
but a direct hit. Unlike 
the strategic missile 
(with a warhead yield 
measured in megatons) 
a maximum error prob- 
ability at full range of 
from 50 to 200 yards 
would not seem un- 
reasonable. 

Reliability. Under 
this heading can be dis- 
cussed certain factors 
which have a critical 
impact on the overall 
engineering of the 
weapon system. All 
missiles must be reli- 
able; but whereas the 
ICBM will probably 
have exactly the same 
effect whether it is 
fired on a Tuesday 


Prime contractor for 
the new British artillery 
missile, English Elec- 
tric Aviation’s guided 
weapons division have 
long been “foster 
parent” to the Cor- 
poral missiles already 
in service. This Cor- 
poral is at the division's 
plant at Stevenage, 
Hertfordshire 


or a Wednesday, the corps-support weapon may find a target waiting 
at 9.15 a.m. and no target whatever at 9.20. It therefore follows that 
any last-minute delay or unserviceability may render a mission abortive; 
and even rapid “maintenance by replacement” may take too long for 
a defect to be rectified and the firing effected. 


Availability. Obviously related to reliability, the availability of a 
missile covers such aspects as the proportion of the total number of 
rounds hela which are at instant readiness and the total reaction time 
of the entire system. Reaction time varies enormously; many missiles 
can be fired without any delay at all, while others may take a day and 
a half to prepare. Systems such as the Corporal are not particularly 
good in this respect. 

Once erected vertically upon its launcher, with its tanks filled, war- 
head in place and guidance system fully checked, a Corporal may be 
held at a readiness time of 15 min; but—as we noted in our description 
of Corporal in our special missile review issue of December 7, 1956 
—“Several hours must ro between arrival at the desired launching 
site and ability to fire. While the support vehicles take up their posi- 
tions and the various cable links are made, the firing site itself is 
levelled by the bulldozer. The erector beam to which the Corporal 
is clamped is hydraulically raised until the missile is standing vertically 
on a four-armed launching cradle, with the rocket motor centred over 
a conical flame deflector. ihe erector beam is then unclamped and the 
missile is left standing in the centre of a clear area, stable on its cradle 
in winds up to 55 m.p.h. Servicing is effected from a platform at the 
end of a double-hinged arm on the transporter vehicle, while multiple 
checks are performed and the air tanks are filled. Sequential “go/ 
no-go” tests are also carried out on the seven ee vehicles, 
which comprise an AN/MPQ-25 tracking radar, /MSA-6 com- 
puter, AN/MRQ-7 Doppler radio, three generators and the battery- 
control station.” 

It is likely that the English Electric missile will employ a solid- 
propellant motor. This is an obvious change for the better, since any 
alteration would have been an improvement upon Corporal’s propellants 
of aniline and white fuming nitric acid. A solid motor — the 
Sergeant which is replacing Corporal in the U.S. Army. Not only 
has this permitted the elimination of a dangerously corrosive liquid 
from the system, but it has also increased reliability and greatly reduced 
the reaction time. : 

Another tactor which determines availability is the mechanical 
launching arrangement adopted. As noted above, Corporal has to be 
raised vertically on to a launcher standing on the ground, whereas 
Sergeant is fired from a near-vertical position while held in a special 
erector/launcher. Obviously the latter is preferable, and the B 
weapon is almost certain to be launched directly from the vehicle upon 
which it rides. In fact it may be so much smaller than Corporal that 
a single air-transportable vehicle might carry more than one round 
at a time. 


Mobility. Probably all portions of the English Electric weapon 
system will be mounted on wheels and fully air-transportable. This in 
itself reveals little; of greater significance would be the total weight of 
the complete convoy on the march. As already noted, Corporal includes 
at least eight vehicles with an aggregate weight of well over 50 tons. 
However, the switch to a solid propellant should allow at least one 
vehicle to be eliminated, and the adoption of a modern inertial guidanc 
system should render redundant about four more. English Electric 
already have considerable experience with miniature airborne inertial 
systems, and manufacture stable platforms under an agreement with 
Minneapolis-Honeywell. 

Conclusion. English Electric Aviation thus emerge as a singularly 
successful missile company, with prime contracts from the Ministry 
Supply for two major weapon systems (the other is, of course, Thunder- 
bird). Design and development of the new corps-support system has 
been in hand for many months at the company’s plants at Stevenage 
and Luton, under the guidance of L. H. Bedford, director of engineering 
of the Guided Weapons Division. 

It is not generally known that this division has for some years been 
acting as foster-parent to the Corporal missiles in service with G.W. 
regiments of the British Army. This assignment has undoubtedly 
enabled them to acquire considerable practical experience of the 
ciencies of the Corporal system, and of the difficulties of the man 02 
the spot. With such foreknowledge behind them one may expect 
Mr. Bedford’s men to have produced something really good. 
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‘*,... RELEASE FROM THE WHEEL’’ 


THE HOVERCRAFT 


— by its inventor 


along a surface: either it is slid along, or the parts of it 

which are in contact with the surface are arranged to roll 
along. Nearly all land vehicles in existence use the wheel, and 
roll along; and all existing water vehicles use the alternative, and 
slide along, in or through the water. 

The sleigh (or the skate) is an interesting exception to normal 
land vehicles, for here the friction melts a minute quantity of ice 
and there is a very efficient water-lubricated sliding motion. For 
a sliding motion to compete with the rolling motion of a wheel, 
the key factor is lubrication, and the only suitable substance 
universally to hand is air. A universal sliding-surface vehicle 
must, therefore, be air-lubricated, by being separated from the 
supporting surface by a layer of air. 

Early experiments with air lubrication soon showed that the 
basic problem is to find an effective method of containing the 
pressurized air under the vehicle. Assuming that the method 
must be capable of exerting lift at zero speed, perhaps the simplest 
approach consists of a fan positioned in the top of a box which is 
open at the bottom, the air leaking out round the bottom edges. 
The efficiency of such a system depends upon attaining a low 
coefficient of flow through the gap between the bottom of the 
vehicle and the ground surface, and upon the extent to which 
the velocity head through the fan can be converted back into 
pressure head within the box. 

Such an air-bearing system, although simple, and therefore 
cheap and attractive on that score, is not very efficient for large 
clearances, because it requires rather large powers and mass flows, 
which result in the fan areas being an inordinately large part of 
the plan area. An analysis of the rim configurations which yield 
a low coefficient of flow shows that they possess some component 
of flow normal to the gap; and this leads to the idea of an annular 
jet discharging inwards, the pressure being contained by the bend- 
ing of the airstream, as in the SR-N1. However, closed or semi- 
closed curtain systems are possible, and yield power savings of the 
order of 100 per cent on the SR-N1, and such improvements by 
no means exhaust the possibilities. 

Now this “release from the wheel,” with its contact pressures 
of a ton or more per square foot, and the substitution of an air- 
lubricated sliding surface, brings in its train the chance of being 
able for the first time to design the pressures so that they are 
suitable for the surface over which the vehicle has to operate; and 
it is possible to conceive a whole host of different families of 
sliding vehicles, each of which requires different treatment, the 
governing factors being the hardness of the surface which supports 
them, the smoothness of that surface, and the speed of operation. 
The fact that a moving air curtain rather than the rubber wall of 
a tyre is used to contain the pressurized air on which they ride is 


"[iioe seem to be only two basic methods of moving a body 


History in the making: 
these ciné-type pictures 
record the successful con- 
clusion of the Channel 
crossing by the Saunders- 
joe SR-N] Hovercraft on 
July 25 last, fiftieth 
anniversary of Blériot’s 
pioneer air crossing. The 
pilot was Peter Lamb, 
with Mr. Cockerell and 
Mr. J. B. Chaplin as crew 


Cc. S. COCKERELL, 
M.A., is the inventor of 
the Hovercraft and a 
director of Hovercraft 
Developments Ltd., the 
company controlling the 
project on behalf of the 
National Research and 
Development Corpora- 
tion. Readers will, we 
think, agree that Mr. 
Cockerell’s article, speci- 
ally written for “Flight,” 
is a model of lucidity. 





purely fortuitous and a matter of convenience, and does not turn 
such a vehicle (which would fall without the surface beneath it) 
into an aeroplane. Water curtains could be used for slow-speed 
water hovercraft. 

If the vehicle is to run on a prepared surface, then the hardest 
and smoothest prepared surface is a steel rail, and the vehicle 
might rest on air-bearing pads, or be hung from a Mono-rail as 
proposed by Fords. Very small air clearances would be used, so 
that only a small fraction of the total power would be used in ‘the 
air-bearings, the majority going to overcome the form drag of the 
body itself. A suitable yardstick by which to judge the efficiency 
of a surface vehicle is the power to overcome form-drag divided 
by the total power. 

A review of wheeled vehicles shows that in almost all other 
applications the wheel is called upon not only to achieve rolling 
motion but also to be able to deal with surface irregularities; and 
it therefore seems logical that the air layer of the sliding vehicle 
should also be asked to fulfil this dual réle. But in this regard it is 
perhaps significant that it has been found expedient for most land 
vehicles to use a two-stage shock-absorber between the surface and 
the body of the vehicle, i.e., pneumatic tyres and springs rather 
than pneumatic tyres alone. 

In all air-lubricated systems, lift power is proportional to the 
clearance, and doubling the clearance doubles the power required 
—or, due to an area effect, rather more than doubles the power 
required; and therefore for a land vehicle there is a nice balance 
between the cost of preparing the track and the cost of running 
the vehicle. The more perfect the track, then the lower the 
permissible clearance, and the lower the lift power required. 
Again, with all air-lubricated systems, doubling the linear dimen- 
sions doubles the lift power but quadruples the gross weight and 
payload. Alternatively, instead of taking the gain with size in the 
form of improved lift efficiency, it can be taken in the form of 


(Continued on page 198, after double-page drawing of the SR-N1) 
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This remarkable—indeed, historic—‘‘Flight’’ drawing depicts a craft which cannot be said to fly; yet it does not run 

on wheels and cannot, in the normal sense of the word, be said to float. It is, in fact, a wholly new class of vehicle, 

which—as described in the inventor’s article—is supported on a cushion of air at a pressure slightly greater than 

ambient. This cushion can hardly be illustrated other than diagrammatically ; but there are very few tangible aspects 
of the SR-N1 which this exclusive drawing, recently made at the Saunders-Roe works, does not reveal 
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Intake temperature 
Cooling-air temperature 
Oil outlet temperature 
Magneto temperature 




















Fuel-pump temperature 
Cylinder-head temperature 
Oil inlet temperature 

Oil scavenge pressure 














' Monocoque light-alloy fairing 

2 Plywood discs 

} Wooden airflow-straighteners 

‘ liewood four-blade fixed-pitch fan, 
6h N1din dia. 

5 Plywood hub-fairing 

; Wooden frames 
Plywood duct walls, light-alloy 

1 aathing on outside 
light-alloy ring around fan peri- 


"poten splitting air to propulsion 


10 Guide-vane fairing 

11 Main airflow guide-vane and upper 
decking supports 

12 Main airflow between top decking 
and buoyancy tank 

13 Top decking 

14 Top-decking stiffeners 

15 Buoyancy tank 

16 Inner and outer annulus 

17 Propulsion airflow 

18 Duct, forward propulsion 

19 Duct, reverse propulsion 

20 22 s.w.g. skin 


Fuel pressure 
Oil pressure 
r.p.m. 





Airspeed indicator 
Compass 
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21 Spot-welded stiffeners 

22 Buoyant outriggers 

23 Joint for segments of 22 

24 Main fixing points for 22, and moor- 
ing and lifting points 

25 For d-aft stress bers 

26 Achwartships stress members 

27 Drain holes in buoyancy-tank 
fairings 

28 Location points for beaching chassis 

29 Walkway 

30 Towing links 

31 Wooden cabin structure 

32 Equipment boot with hinged access 


id 

33 Pye PTC2101/2 Ranger radio 

34 Aerial 

35 24V Varley battery 

36 Voltage (28V d.c.) regulator 

37 External power supply socket 

38 Electric junction blocks on shelf 

39 Clear-view screen 

40 Pitot/pressure head 

41 Intercom sockets 

42 Windscreen washer bottle 

43 Twist-grip throttle 

44 Forward/reverse control 

45 Stability control (works in same 
sense as conventional stick) 

46 Control to forward control valves 

47 Cables to aft control valves 

48 Controls to port control valves 

49 Control valves (closed to lower 
“high"’ side) 





J MUNGER, 


50 Telescopic (in compression) rod 
allows valve to remain open when 
opposite valve is closed 

51 Valve damping and feel springs 

$2 Controls to propulsion duct valves 


53) 

53 Propulsion duct valves (positioned 
for forward flight) 

54 Duct-valve seal 

55 Cables to forward rudders 

56 Connecting cables to aft rudders 

57 Rudders used moving aft 

58 Fire extinguishers (engine fire sup- 
pression bottles on starboard side) 

59 Detachable duct panel (engine 
access) 

60 Engine cowling detachable panels 

61 Leonides 523/5 520-540 b.h.p. 
engine (0.625 reduction gear) 

62 Engine cooling-air entry 

63 Engine cooling-air exit in “dead air” 
area under duct 

64 Engine mounting-feet on top of 
buoyancy tank 

65 Intake air filter 

66 Engine intake air 

67 Engine exhaust through “spoke"’ 

68 Oil cooler (air scooped from main 


low 
69 Oil tank, 93 Imp. gal capacity 
70 Oil supply 
71 Oil return 
72 Fuel tank 30 Imp. gal capacity 
73 Fuel supply 
74 Fuel cock (electric) 





t 
Turn-and-slip indicator 


Hovering height (inches) 
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The effect of size, 
hover height and 
cushion loading on the 
power requirement of a 
flat-bottomed _hover- 
craft at 100 mop.h. 
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increased clearance for the same efficiency. There is therefore 
a minimum size which will yield an acceptable power-to-weight 
ratio, for any specified clearance and speed. 

Speed is important, because the vertical accelerations involved 
in attempting to make the body of a vehicle follow surface 
irregularities increase as the square of the speed. At a given speed 
the vertical accelerations are inversely proportional to the square 
of the length of the irregularity. A motor car may leave the road 
if it attempts to go fast over a short irregularity such as a hump- 
backed bridge, but the driver is quite unaware of the small vertical 
accelerations involved in driving (even at a fast pace) up and over 
the “rolling Downs.” 

For stationary hover, a circular plan-shape is the most efficient; 
but directly movement is considered a non-circular shape is better, 
and practical craft will probably have length-to-breadth ratios of 
between about 2 to 1 and 4 to 1. The power for the lift system is 
directly proportional to the velocity of the air curtain; but the 
minimum velocity which can be used is tied to the cushion 
pressure; and for the craft to remain stable the free-stream stag- 
nation pressure at the design speed must be less than the cushion 
pressure. 

Design studies of hovercraft in their present undeveloped state 
seem to show that the payload lies between about 30 per cent and 


INERTIAL GYROS 


NEW laboratory for the production of inertial gyros and 

accelerometers at the Crewe Toll, Edinburgh, factory of 
Ferranti Ltd. was opened by Mr. Aubrey Jones, Minister of 
Supply, on Wednesday of last week. Costing £150,000, this 
extension to the existing laboratory was financed by the M.o.S. 
and contains special machining and heat-treatment facilities and 
one of the most advanced “clean” areas in the country for 
metrology and gyro assembly and testing. 

Speaking at the ceremony, the Minister said that the new 
building was an important national investment. The swing to 
electronics and nuclear physics was impossible without precisidn 
engineering of this kind and, ten years ago, such standards were 
unknown in Britain. There was “an industrial revolution” in this 
field. As less developed countries set up normal industries, 
Britain had to keep ahead. The new Ferranti establishment was 
therefore important, and in addition it absorbed some of the 
skilled manpower in Scotland. 

A floated, single-axis, rate-integrating gyro is now being pro- 
duced at Crewe Toll under licence from the Kearfott Company 
in the U.S.A., but a mg sey integrating gyro accelerometer 
of Ferranti design is also being made. The company expects to 
supply complete guidance systems at a later date and miniature 
gyros will probablv aiso be developed. Ferranti have been work- 
ing on inertial-quality instruments for 4} years and producing 
them for 14 years. 

The new laboratory (additional picture, page 193) provides 
for integrated manufacturing and deve'opment. Its “clean” area, 
which is shortly to be brought up to full cleanliness and sealed 
off, contains an atmosphere controlled at 45 per cent relative 
humidity and 72 deg F dry-bulb temperature, +1 deg. Incoming 
air is filtered to exclude particles of more than 1 X 10-’ in diameter. 
Nylon boots, caps and overalls are worn and people can enter only 
through air locks and over particle-removing 30 m.p.h. air blasts. 
Components are dried and cleaned before being passed into the 
area through other air locks. A large conditioning and filtration 
plant changes the air 16 times each hour through domed ceiling 
grilles and collects it without draughts through floor grilles. 
Lights shine through dust-proof plate-glass panels in the ceiling. 
Many hours of test-running are required to ensure that each 
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40 per cent, and may well be 50 per cent for large craft of the 
order of 4,000 tons or more. 

Some tentative performance data of “flat-bottomed” hovercraft 
are set out in the accompanying curves, to show the effects of size, 
hover height and cushion loading on the power-to-weight ratio, 
It should be noted that the shaft horse-powers specified have 
nothing in reserve and that the wind speed must be allowed for to 
obtain ground speed. A five-ton craft with a hover height of lft 
and a cushion loading of 25 lb/sq ft would have a disposable load 
of about a ton, whereas a 100-ton craft operating at 3ft and with 
a cushion loading of 50 lb/sq ft would have a disposable load of 
50 tons. Small hovercraft are not very efficient. 

If the craft is for amphibious use or use over water, then the 
design must take account of the hump drag which occurs at a 
speed of 1.9 length kt. An approximation for the value of this 
drag in lb for deep-water operation may be obtained by multiply- 
ing the width of the cushion by the square of the cushion loading 
and dividing by sixteen. The component of drag due to wave 
formation at twice hump speed is about one-sixth of hump drag; 
at three times hump speed it is about one-eighteenth, and negli- 
gible in terms of the form-drag at hovercraft speeds. Craft for 
use Overwater are not, however, likely to have flat bottoms. 

Developed hovercraft will require little more than enough pro- 
pulsive thrust to overcome form-drag; therefore, unless extra 
thrust is installed they will have very poor acceleration, braking, 
hill-climbing and turning characteristics. The braking (and 
possibly the turning performance) over water could be greatly 
improved by installing fins and water-brakes, and it is likely thet 
automatic anti-sideways drift systems will be installed, at any rate 
for land craft. 

There is an immense amount of work to be done before the 
hovercraft emerges as an established mode of transport in the 
particular fields in which its rather unique characteristics enable 
it to compete with other forms of vehicle. It is thought that these 
fields may lie among the following: large and small land vehicles 
for use in undeveloped countries; army vehicles of improved 
mobility; slow-speed river hovercraft capable of about 25 to 30 kt, 
and high-speed amphibious river hovercraft of about 50 to 90 kt; 
hovercraft ferries of about 100 tons for use in sheltered waters; 
ferries of about 1,000 tons for use in more open waters such as the 
English Channel; amphibious vehicles for special purposes; 
amphibious assault-craft; water-jet stabilized platforms and Arctic 
hovercraft; and—much later—ocean hovercraft of 4,000 tons and 
upwards. 

Such a programme of development would require a whole 
industry. 


FROM FERRANTI 


gyro meets stringent specifications for accuracy and this work 
must be done with special test tables and recording electronic 
equipment. The gear must meanwhile be isolated from any 
vibration and must not be subjected to rotation greater than 
1 sec of arc or translations with accelerations greater than 0.0001 g. 
Three concrete blocks weighing 40 and 60 tons are mounted in a 
pit under the laboratory floor and set on rubber or spring dampers. 
Projecting from the blocks through the suspended laboratory floor 
is a series of concrete pillars isolated from the floor and protected 
by guard rails. On these are mounted a series of Graseby test 
tables on which the gyros are run. 

No specific application for the Ferranti-produced inertial gyros 
was mentioned during the opening ceremony; it was stated only 
that these components were “essential for inertial navigation 
systems used in aircraft, missiles and ships.” 


A Ferranti technician assembling components of a Kearfott floated 
gyro. Motor, gimbal and heated case are at left 
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ACCENT ON AIRLINERS : 


RIDGE of high pressure from the Atlantic, the 
A weather forecast said: mostly dry, with bright periods 

and temperatures above average, This was putting it 
mildly, as far as South-East England was concerned. The 
brightness was glittering, the dryness thirst-making, and the 
temperature tailing the eighties; so that if the Society of 
British Aircraft Constructors had ordered the weather speci- 
ally for the start of their twentieth Flying Display and Exhibi- 
tion, which opened at Farnborough last Monday, they could 
hardly have chosen better than what was providentially 
ordained. 

For sunshine has not only a physical influence but psycho- 
logical and esthetic effects as well: people feel much happier 
and like walking around in the open; and aeroplanes—and 
even missiles—look more handsome than they do under grey 
skies. Thanks to this brilliant September weather, colours 
especially caught the eye on all sides at this year’s Farn- 
borough opening, from the sombre silver of the vertical Black 
Knight to the blue-and-silver Viscount of Trans-Australia 
Airlines with its fin and spinners in fluorescent orange. The 
guided weapons, in their neatly fenced park which extends 
its area year by year, cannot really compete with the aero- 
planes when it comes to colourfulness; they have fewer sur- 
faces to flourish. But this year, as far as public eye-catchiness 
is concerned, they make quite a brave show: the yellow-and- 
white Bloodhound, yellow-and-red Mk 2B Jindivik, and an 
all-cream model of a Seacat launcher. Nobody, of course, 
sees these missiles again once they have gone successfully 
about their business; but airliners—and this is predominantly 
a commercial aircraft Farnborough—like to look their best 
on scheduled comings and goings. B.E.A., as the industry’s 
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The Twentieth S.B.A.C. Display 





NEW MISSILES 8,000 OVERSEAS GUESTS 


ILLUSTRATED WITH “FLIGHT” PHOTOGRAPHS 


biggest buyer, sets this year’s fashion-note: black cheat line 
and white-topped fuselage, with crimson wings. Near neigh- 
bours in the static park on Monday were three new and 
highly varied wearers of this distinguished livery, the 
Comet 4B, Vanguard and Dart Herald. By contrast, the two 
Argosies (one showing how an engine and boxed cargo could 
be loaded from the front and a motor-car from the rear, the 
other open for internal inspection) go in for a blue-and-silver 
colour-scheme; the Heron wears a nice dark green and silver 
ensemble; the Widgeon green-and-silver, riding dryly on 
silver pontoons; and the Rotodyne blue and white. The mili- 
tary aeroplanes, not to be outdone, appear in crimson 
(Hunters), white (Vulcan B.2), grey-and-white (NA.39); while 
the two Lightnings have individualistic orange lightning- 
flashes. 

In one corner of the static park, a Lincoln belonging to 
Napier Icing Research appears in somewhat unfashionable 
black and silver, like a widow at a wedding feast; and a P.531 
is finished in what looks like battleship grey. This perhaps 
should properly have been the accoutrement of the SR-N1, 
following its recent epic Channel crossing: but on Monday 
the Saunders-Roe Hovercraft, isolated out in the middle of 
the airfield and vaguely resembling something left behind 
on terra firma after a flood had subsided, looked gay in white, 
blue, silver and yellow, bringing almost a nautical touch to 
the Hampshire countryside; but in fact signifying the con- 
quest of a new style of aeronautical motion—a notable land- 
mark for this twentieth S.B.A.C. Show. 


(Continued on page 202, after double page of “‘Flight’”’ photographs) 
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Saunders-Roe SR-N1] Hovercraft 


THE TWENTIETH S.B.A.C. DISPLAY... 


Vickers-Armstrongs Vanguard 





(Above) English Elec 
tric Lightning T.4 


(Right) Target pick- 
up by Vickers-Super 
marine Scimitar of 
No. 807 Squadron 


“FLIGHT” 
photographs 





























THE TWENTIETH 8S.B.A.C. DISPLAY... 


The Aircraft 


Airco D.H.121 Full information about B.E.A.’s new jet air- 
liner was released on the eve of the S.B.A.C. Display, and has 
been published in the last two issues of Flight. Displays on the 
stands of de Havilland, Fairey and Hunting (the three members of 
the Airco consortium) show identical models of the new and 
revised design, that on the de Havilland stand being the largest. 
These displays proclaim in general terms the short-haul, high- 
speed capabilities of the D.H.121, which should make its debut 
at the 1962 S.B.A.C. Display. 


Armstrong Whitworth AW.650 Argosy (G-APRN, G-APVH) 
Making its first appearance at an S.B.A.C. Display, the Argosy is 
represented by two of the five aircraft built to date. Argosy num- 
ber four, G-APRN, is in the flying display while Argosy number 
five, G-APVH, is being demonstrated in the static aircraft park. 
Both aircraft appear in the colours of the Hawker Siddeley Group 
and not, surprisingly, in the colours of Riddle Airlines, the 
American all-freight airline which has signed a provisional con- 
tract for four Argosies. 

The static park demonstration by G-APVH is intended to 
demonstrate the rapid way in which a variety of freight can be 
loaded aboard. For example, a complete Rolls-Royce Dart RDa.7 
powerplant, weighing 1,792 lb, is shown on its pallet being loaded 
from truck bed height by means of the Rollermat conveyer, an 
integral part of the Argosy freight system. Another compact load 
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Blackburn NA.39 


comprises packages and boxes weighing 2,800 lb. All this is shown 
being loaded via the forward swinging nose door; to show the 
advantages of stowage via the rear swinging door two motorcars, 
a Triumph Herald and a Standard Vanguard, are loaded by the 
conventional ramp technique. 

The aircraft in the flying display, G-APRN, is fitted internally 
to show the Argosy’s mixed passenger- -freight capability. The 
rear third of the fuselage contains four rows of six-abreast seats in 
a spacious setting with extremely pleasing trim and décor. The 
windows are big and the aisle room and head room give a 707-like 
sense of spaciousness. 

Both aircraft display two aerodynamic developments in the 
shape of turbulators axially disposed in two stages round the top 
of the fuselage behind the canopy (giving the aircraft an armadillo- 
like appearance), and there is also a flow-breaker-strip around the 
underside of the rear door. The combined effect of these two 
devices is to improve flow characteristics over the fuselage. 

On the Hawker Siddeley Group stand is displayed the AW.660, 
the version for R.A.F. Transport Command, 20 of which were 
ordered with a firm contract on the eve of the S.B.A.C. Display. 
Externally the main difference is the ingenious beaver tail which 
permits ramp loading and supply dropping; particularly note- 
worthy is the hump on top to accommodate big missiles. 


Auster JSL Aiglet Trainer (G-APVG) In brilliant fluorescent 
orange and white finish with black trim, this is a typical aerobatic 
pilot trainer with dual control; provision for additional seats; 
steerable tailwheel; and Plessey radio. The engine is a Gipsy 
Major 10 with metal propeller. it is flown during the display with 
typical verve by Ranald Porteous. 


Folland Gnat Trainer (foreground) and Mk | Gnat 








wwe Fw eo nr OS 





THE TWENTIETH 8.B.A.C. DISPLAY... 


Avro 748 One of the civil surprises of the show is the display 
on the Hawker Siddeley Group’s stand of a full scale metal 
mock-up of the Avro 748 in the markings of the British inde- 
pendent airline Skyways, who have signified an intent- oo 
three. A nose section ex to about one third of the 
fuselage, and including three of the ten rows of windows, is a 
complete réplica, in metal, of the production airframe. The high 
quality of the skinning, mushroom head riveting and canopy- 
glazing are noteworthy. The interior is completely trimmed and 
furnished according to the basic 748 layout, with three rows of 
four-abreast seats at 36in pitch. Particularly impressive is the 
simplicity of the interior styling and colour scheme to make the 
most of an interior which, though not cramped et is 8ft lin), 
is necessarily small in this feederline class of aircraft. The 
Viscount-sized windows and generous headroom (6ft Sin) help 
the impression of spaciousness, and a useful design detail worth 
noting are the movable passenger-service units (lights, call 
buttons, air louvre, etc.) in the coat-racks. Visitors enter the 


left is the galley (from which coffee is being dispensed) and 
immediately opposite the door is the baggage compartment. The 
flight deck is laid out for a crew of two, who have better-than 
Dakota visibility and an extremely professional layout of instru- 
mentation and controls with which to work. 

In line with the basic concept of low costs—both capital and 
recurring—the powerplants are Rolls-Royce Dart RDa.6s. 

In addition to the provisional order from Skyways, Avro have 

received an order from the Ministry of Supply for three more 
748s. When this order was placed it was said that “an operator” 
would put these aircraft into service Re expedite operational 
development of the type; though no official confirmation is forth- 
coming, it is believed that it may well be B.O.A.C.’s subsidiary 
Aden Airways. The requirement of this airline is actually for 
more than three aircraft, and other B.O.A.C. associated companies 
are regarded as likely future purchasers also. As the show opened 
strong reports were circulating to the effect that another British 
independent, in addition to Skyways, is likely to announce an 
order in the very near future. 
Basic price of the 748, without radio and special customer 
equipment (but with complete interior trim) is £168,000. Delivery 
‘8 quoted as 1961 or 1962 depending on the size of the order. 
Skyways will be the first commercial customers, and should receive 
their aircraft in time for summer “Coachair” services in 1961. 

Twelve 748s are being constructed, and target date for first 
flight still stands at February 1960. The schedule is a very tight 
one, being determined by the requirements of the Indian Govern- 
ment who, as is well known, have placed a contract for the licence- 





manufacture of the aircraft for the Indian Air Force and—almost 
certainly—Indian Airlines tion. 





The de Havilland Comet 4B in B.E.A.’s new colours 


Avro Vulcan B.2 (XHS536) Although the production B.2 has 
a bulged rear fuselage Le wage U additional equipment and con- 
forming to the area rule), this machine—the fourth—has a 
standard B.1 fuselage for a particular series of tests. The Bristol 
Siddeley Olympus 200-series engines are started by a low-pressure 
air system served by a Bristol Siddeley GTCP-85 or Blackburn 
Palouste air compressor. 


Blackburn NA.39 (XK 490) Painted grey on top and white 
underneath, this is the fifth NA.39 of the development batch, 
lately returned from trials in Malta. The blowing slots 
in the top skin just aft of the wing leading-edge and on the under 
skin just aft of the tailplane leading-edge are clearly visible. 
Further slots extend along the aileron and flap shrouds beneath 
the top skin. Sizeable, straight-edged strakes above and below 
each airbrake panel in the extreme tail have now been 
standardized and a row of turbulators has been attached at the 
leading-edge of the wings a little aft of the blowing slot. 

The moulded plastic canopy, by Thermoplastics, looks remark- 
ably tough. Flush aerials beneath the nose indicate the fitting of 
the S.T.C. miniature radar altimeter and the fixed loop for a 
Marconi AD722 A.D.F. is mounted unfaired proud of the skin. 
The rotating bomb-door appears operational and a large rectangu- 
lar dielectric panel aft of it suggests a Doppler radar. Graviner 
Crashtrip crash-protection sensers are attached beneath wing-tips 
and rear fuselage. Access to six fuel points is indicated in the 
dorsal spine and the arrester hook is fully faired when retracted. A 
large, forged tail bumper retracts to lie flush with the skin. 

Local reports from the area of Blackburn’s factory suggest that 
NA.39s have exceeded M1 and it has been stated that Ferranti 
are producing the NA.39’s navigation/terrain-clearance /weapon- 
delivery radar. Ferranti also make the Lightning’s Airpass. 


Bristol Britannia 253 The military transport version of the 
Britannia—the only representative of the marque to appear at this 
year’s show—was “Guimamaned in the first fly-past of R.A.F. 
Transport Command aircraft during the flying display. In com- 
mon with other types in this group, it was finished in R.A.F. 
Transport Command’s white-topped colour scheme. The first 
250 series flew on December 12 last year, and first deliveries of 
the 23 aircraft which have been ordered by the R.A.F. are now 
being made to Transport Command. Operational training has 
included long overseas flights and Bristol "Aircraft test pilots and 
— —— are assisting the R.A.F. in preliminary aircrew 


The £ Britannia 253, — is powered by four Bristol Proteus 255 
turboprops, is principally distinguished from its civilian counter- 
parts by a freight loading door measuring 74.5in by 93in and 
by a corresponding increase in floor strength to withstand more 
than 16 tons of heavy freight. The Britannia 253 can seat 117 
passengers and carry 53 stretcher cases or a combination of freight 
and passengers. Maximum range is over 5,000 st. miles and 


cruising speed ? to 400 m.p.h. 
Manufacture of the 23 military Britannias is being shared 
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between Short Bros. and Harland at the Queen’s Island works, 
Belfast, and Bristol Aircraft at Filton. 


Bristol 192 (XG 451) This, the fourth prototype 192, which 
wears an abundance of fairing and spattery on nose and tail land- 
ing gear as the main external difference from the first prototype 
seen last year, is said to be representative of the R.A.F. production 
version. The interior contains four stretchers, ten folding canvas 
seats, a parachutists’ static line and freight lashing points, and 
there is a midships cargo hook labelled “maximum load 6,000 Ib.” 
Also new is a wedge-shaped stabilizer visible on the starboard 
side of the trailing edge of the rear rotor pylon. Powerplants are 
two Napier Gazelle NGa.2 free-turbine engines, the first power- 
plant to pass the revised 150-hr M.o.S. helicopter type-test. Three 
192s are currently undergoing an intensive flight-test programme, 
and the fifth and sixth will be used for tropical and radio trials. 

Displayed alongside the machine in the static park are two 
260-gal overload fuel tanks, which can be carried internally to 
increase the fe range ‘(with 20 per cent reserve) from 510 
to 720 miles; R.F.D. liferaft packs, one of which would 
be fitted on each side of the aircraft for rescue duties; and a further 
rescue item in the shape of a bulged door (interchangeable with 
the standard 192 door) carrying a winch of 600 Ib capacity. 


Bristol 205 Being shown to airlines, though it is not publicly 
discussed, Bristol’s medium-capacity, short-range jet airliner pro- 
ject can be powered by either four rear-mounted Bristol Siddeley 
or Rolls-Royce by-pass turbojets. 
de Havilland Beaver 2 (G-ANAR) Powered by an Alvis 
Leonides, this aircraft is fitted with wing racks for supply con- 
tainers and is carrying six armed soldiers during the flying display. 
de Havilland Comet 4B One of the three commercial aircraft 
at this year’s display in the striking new red wing-markings of 
British European Airways is Comet 4B G-APMB, second of 
B.E.A.’s fleet of seven and the first due for delivery (next month). 
This particular Comet 4B is completely furnished, and the interior, 
laid out for 22 first-class passengers four-abreast and 64 tourist 
passengers five-abreast (making 86 passengers altogether) is most 
attractively trimmed. 

There are two galleys, one at each extremity of the cabin, and 



































































B.E.A.'s new livery superbly suits the Dart Herald, scheduled for 
Scottish operations. Below, photographers are afforded brief shade 
by the Argosy's bulk 
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it appears that a good deal of standardization with Viscount Balle, 
equipment has been achieved. It is noticeable that the seat-trac, 
on this particular version extend well into the aft galley, which , 
completely removable should an increase in tourist seating 
desired. When fitted this rear galley is obscured from entering 
passengers by ingeniously folding doors. 

The flight deck reveals a number of detail differences compare 
with that adopted for the Comet 4 by B.O.A-C. The Dec: 
Flight Log is prominently displayed above the central engin 
instrument panel, which has smaller (2in) r.p.m., power-loss anj 
j.p.t. instruments. Also the fire warning lights and extinguisher; 
are moved up in the roof above the windscreen—the panels oj 
which are, incidentally, several inches deeper than those of th 

4, with attendant improvements in pilot vision. The crey 
seats are attractively upholstered in red leather, and will 
occupied by an all-pilot crew of three. 

From the passengers’ seats over the wing can clearly be seep 
the efflux of the reverse-thrust system fitted to each outboar 
Avon 525B. Noticeable also is the big, full-chord boundary-laye; 
fence on each wing which becomes necessary with the removya! 
of the pod tanks of the Comet 4. 


de Havilland Dove Series 6 (G-AMZN) An old friend \ 
S.B.A.C. show habitués, the Dove is still in production and stil) 
merits its place in the static aircraft park. 

de Havilland Heron Series 2D (G-APEV) The green and 
silver Heron with the white top on display in the static aircraf; 
park is de Havilland’s own demonstrator, and is representative o/ 
aircraft which are still being produced at de Havilland’s factor, 
at Broughton, Chester. 


de Havilland Sea Vixen FAW.1 (XJ 516) This type is now in 
full squadron service with the Fleet Air Arm, and the particular 
example at Farnborough gives some idea of its very extensive 
capabilities. Structural features are well known and the fixed 
armament of two retractable Microcell 2in rocket pods is stan- 
dard, Of the six underwing pylons the outboard pair can accon- 
modate bombs, 150 gal or 200 gal plastic tanks, a refuelling pod o 
the Palouste starter pack. With the exception of the refuelling 
pack these items are shown distributed around the aircraft in th 
static park, and the inboard pylons carry four Firestreaks. Arrayed 
round about are low-drag 1,000 Ib bombs, twin tiers of three 
rockets and 24-tube 2in rocket packs. A long refuelling boom i: 
fitted inboard on the port wing and blade aerials denote the use 
of U.H.F. radio and D.M.E. Demisting air is passed between the 
two ‘ayers of the windscreen and further hot air is led inside th 
spine down the centre of the windshield to avoid sharp tempen- 
ture variations in the glass. A windscreen wiper clears the por 
——_— and a large curved rear-view mirror is provided for 
e pilot. 


de Havilland Vampire Trainer (XD 624) This R.A.F. Flying 
Training Command T.11 is distinguished by the. new colou 
scheme which is to be standard for the Command. To the familiar 
silver has been added large areas of fluorescent orange anti-colli- 
sion paint—on the booms and fins, wing-tips and nos< 

de Havilland D.H.123 Though no information is being 
generally released about this high-wing twin-Gnome turboprop 
DC-3 replacement project, it is described as a “very active project 
to which airline reactions are being invited. 

English Electric Lightning F.1 (XG 331) Fitted with a twin- 
Firestreak pack, two Aden guns beside the cockpit, a straight 
leading-edge, enlarged fin, finned ventral tank and Ferranti Atr- 
pass fire-control, this is representative of the true production 


Lightning F.1. Finished mostly in natural metal with the fn ® 


painted silver and the dorsal spine black, XG 331 is flying in th 
display. An RB. 146 Avon on the Rolls-Royce stand is labelled 

“upper engine,” indicating that it is intended for the Lightning 
The Airpass radar and Pilot Attack Sight are on display to the 
public for the first time, being exhibited on the Ferranti stand 
the exhibition tent. 


English Electric Lightning Trainer (T.4) (XL 628) The T4 
designation of this two-seat Lightning is releascd for the fits 
time, no — being given of the nature of the two intervenin 
marks. The T.4 carries Ferranti Airpass and a twin-Firestrea! 
pack but no upper Aden guns as does the F.1. 


Fairey Gannet AEW.3 (XL 452) Painted pale green and grey, 
this is an early production machine and seems to differ remark- 
ably little from the prototype, seen last year. Napier Spraym: 
Se eee tail , all three fins and the 
engine intake. The windscreen has riplex gold film de-icing 
Leading up to the pA en yh elaborate series of step: 
than on earlier Gannets and a hand-operated hydraulic vump 
near the folding ladder can operate any of the hydraulic services 
The number of blade aerials seems to indicate the simultaneou 
use of two U.H.F. radios. It is said that the catapult strop an 
arrester hook for the Gannet AEW.3 are longer than those for at! 
oth t Air . A sizable rectangular dielectric pant 
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Bloodhound on a lead: Bristol's 192 helicopter 


Fairey Rotodyne (XE 521) With 100 hr of flight development 
behind it, the Napier Eland-powered prototype of the Rotodyne is 
the test vehicle for the bigger Rolls-Royce Tyne-powered produc- 
tion aircraft whose future was assured on the eve of the Show 
by a Ministry of Supply development contract. This opens the 
way for completion of B.E.A.’s provisional order for six plus, an 
option on 14, New York Airways’ order for a similar number, 
and other intentions-to-purchase (including a sizable order for 
the Army) which have been dependant upon the successful 
financing of the development programme. It can be taken that 
the M.o.S. contract is of the order of £4-5 million, with Fairey 
contributing a similar amount. 

The Napier-powered prototype is fitted out for the first time 
with a commercial airline interior: the rear half of the fuselage has 
four-abreast seating for 18 passengers, trim being in blue and 
grey, and accommodation for baggage (in tiers of deep shelves at 
the aft end) and a washroom. > 

The forward half of the fuselage contains test instrumentation, 
mainly with reference to the powerplant; the present programme 
is devoted largely to vibration; a big improvement in this respect 
was achieved earlier in the year by reducing from 5 deg to 0 deg 
the incidence of the fixed wing, with consequent reduction of rotor 
blade flapping angles. 


Folland Gnat F.1 (XN 326) Ordered to replace one of the 
original M.o.S. batch of six, this is a true production F.1 and has 
been used for extensive armament trials with the two fixed Aden 
guns and under-wing stores. 


Folland Gnat Traimer (XM _ 691) Particular significance 
attaches to the a ce of this prototype at Farnborough as it 
is understood that a substantial production order is imminent. As 
is well known, the Trainer has an F.1 rear fuselage—housing a 
trainer version of the Bristol Siddeley Orpheus—and a tandem 
two-seat cockpit in the nose. An entirely new wing of greater 
area with seven per cent t/c ratio has integral tankage, outboard 
ailerons and inboard split flaps. 

The rear cockpit of the trainer prototype at present houses 
instrumentation, but a fully equipped forward fuselage is on the 
Folland exhibition stand. The instructor is protected from air 
blast after canopy jettisoning by an extensive curved windshield 
and metal coaming, and the clam-shell canopy is a single plastic 
moulding. Smiths Flight System instrumentation is included and 
controls are neatly grouped. The prototype is silver, with fluores- 
cent red stripes on fuselage and wings. 


Gloster Javelin FAW.8 (XJ 125) Standard armament of this 
mark (and all marks subsequent to and including the FAW.7) is 
four Firestreaks and two Aden guns. A further two Aden guns 
can be installed in existing bays if the Firestreaks are not carried. 
The FAW.8 itself is distinguished by a deeper nose radome hous- 
ing an unidentified A.I. radar; and the Bristol Siddeley Sapphire 
engines have a small afterburner close against the turbine disc. 


surface-to-air missile and trolley 


making off with the R.A-F.’s 


The FAW.9 is in effect an FAW.7 modified to FAW.8 standard. 
None of the marks up to the FAW.6 can carry missiles and they 
differ from each other principally in the type of A.I. radar and fuel 
capacity. All marks can carry two 250-gal ventral tanks. A pitch 
stabilizer acting on the ailerons is a feature of the FAW.8—in 
addition to the yaw stabilizer already fitted in the rudder circuit. 


Handley Page Dart Herald (G-AODF) The Dart Herald dis- 
played is the second such Herald, and is the aircraft which 
recently returned from its 160 hr, 34,000 mile tour of Latin 
America. Whilst it was abroad it was announced that B.E.A. 
would operate three on loan from the Ministry of Supply on do- 
mestic Scottish routes, and immediately on its return the aircraft 
was re-painted in the eye-catching new red wing colour scheme of 
the Corporation. (Tailplane and rudder differ in one respect from 
this, being painted black.) Weight data stencilled on the rear fuse- 
lage applied to the Comet 4B and Vanguard in the display; the 
rudder indicates that this Herald has been operating at 41,000 Ib, 
2,000 Ib more than the 39,000 Ib for which approval was recently 
obtained. The interior is not trimmed according to B.E.A.’s re- 
quirements but is the standard 38-seater which Handley Page have 
been demonstrating to customers. Maximum seating is 47. 

The third Dart Herald is due to fly in November, and will join 
G-AODF in demonstrations (the next is due to be in Australasia). 
Detailed components are already in the jigs for ten Dart Heralds, 
and a one-year delivery can be offered to customers. 


Hawker Hunter FGA.9 (XG 135) Basically a conversion of 
the F.6 designed for ground-attack duties abroad, this new mark 
is powered by a Rolls-Royce Avon 207 of slightly increased thrust 
and has a drag-chute, boosted air-conditioning, greater oxygen 
supply and cut-away flaps to accommodate the very big Hawker 
mild steel 230 gal drop-tanks. The latter contain float-operated 
fuel-contents counters which are visible from the cockpit; and 
electronic gauges will be added. The drag-chute has a diameter 
of 13ft 6in. With 2230 gal tanks and 2100 gal tanks the 
FGA.9 has been flown non-stop from Dunsfold to El Adem, 
1,800 miles, in 34 hr. 

Hawker Hunter Two-seater (XJ 615) Borrowed from E.T.P.S. 
for the duration of the display, this red and white aircraft is 
actually the first Hunter two-seater prototype with an Avon 
100-series engine and is normally used for demonstrating spinning 
tests. In the static park it is supported on jacks with undercarriage 
retracted and surrounded by its gamut of stores. 


Hawker Hunter Two-seater Mk 66A (G-APUX) Powered by 


a Rolls-Royce Avon 203 engine, this variant is in most respects 
identical with the Mk 66 trainer supplied to the Indian Air Force. 
Two Aden guns are mounted in bulges beneath the cockpit with 
a removable ammunition pack between them. A 10ft 6in-diameter 
ribbon drag-chute is standard, but an entirely new feature is a 
Dunlop brake, with Maxaret, on the nosewheel. The additional 
brake considerably shortens the landing run and allows full engine 
































Westland weight-lifters: the Gnome-Whirlwind (left) with military 
Mini-Minor, and the Wessex carrying a Land-Rover plus gun 
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power to be applied without moving forward on the ground. 
‘Taxying is not impaired and the run can be held to 
500 yd. G-APUX has an A.R.B. experimental and demonstration 
certificate of airworthiness and is the Hawker demonstrator. With 
smoke produced injecting diesel oil into the exhaust, this air- 
craft is being put up to nine turns of a spin from 15,000ft 
by Bill Bedford during the — Spin recovery is completely 
straightforward, the control column being centralized against a 
white mark on the instrument panel. 


For the first time Hunting Aircraft are releas- 
ing for general information about their project for 
a 48-seat short-haul jet airliner, a model of which (reminiscent of 
a small Caravelle) appears on the Hunting stand. Powerplants 
are two Bristol Siddeley BOr.12B Orpheus turbojets of 7,150 Ib 
thrust each. Gross weight is 44,900 lb and maximum payload is 
12,000 Ib; basic operational equipped weight is quoted at 22,133 Ib, 
and fuel tankage is 2,230 Imp. total. Span is 80ft and length 
85ft 2in and wing area is quot speed i 435 

a. . ed fast is 435 kt and economical 

sing speed is 400 kt. Field leneth ieee is : 4 ,100ft, and landing-field 

length ts 4,350ft. A modest stalling speed of 82 kt is quoted. 
Hunting Jet Provost (G-AOUS) Painted liberally with fluores- 
cent red, this machine is one of the Mk 2s and is being flown a 
the display. It is in fact the test-bed for Bristol Siddeley Vi 
of 2,500 Ib thrust which greatly enhances performance is = 
optional replacement for the standard Viper 8. 


Hunting Jet Provost T.3 (XM 370) Fitted with a clear-view 
canopy, Martin-Baker Mk 4 ejection seats, D.M.E., tip-tanks and 
the Viper 8, this is the production basic trainer for the R.A.F. 


Hunting Jet Provost Mk $1 (CJ 701) Typical of the armed 
export version of the Jet Provost, this machine—one of a batch 
for the Royal Ceylon Air Force—carries two 0.303in machine guns 
beneath the intakes, fed from ammunition containers inserted 
through the top of the intake fairing. Links and cases are dumped 
overboard through individual chutes beneath each gun. A frame 
under each wing can carry four 25 Ib fragmentation bombs and 
two rails under each wing can, in addition, accommodate Mk 5 
or 60 Ib rockets. Typical loads are: 8 x 25 lb bombs plus 4 x 60 Ib 
rockets or 8x25 lb bombs plus 8x Mk 5 rockets. Additional 
equipment includes sliding sun-blinds in the top of the canopy 
and a gun camera in the nose. 


Hunting President (G-APVJ) Appearing in the static park, 
this President is finished in deep blue and pale blue and is 
equipped with 12 non-adjustable seats. 


Napier Lincoln Test Bed (G-APRJ) Displayed statically is 
the second Avro Lincoln that Napier have converted for de-icing 
research work. Indicated by s ah in white paint on the nose 
is the aircraft’s test record: y Britannia wing, Beverley wing, 
Comet wing, Caravelle wing and Caravelle tail” and the fuselage 
bears the legend “Napier Icing Research.” The test-piece actu- 
ally installed on the top decking is the starboard wing-tip of 
Caravelle and forward of this is a spray rig which can be supplied 
with up to 200 gal of water from pressurized tanks. Hot air for 
de-icing is supplied by a Blackburn Turboméca Palouste 3 gas 
generator in the belly “radar” blister, and the temperature of this 
supply is augmented by a 30 kVA electrical heater. Some 79 hours 
have been spent on Caravelle anti-icing and this programme is 
now virtually complete. 

The next speci to undergo test will be from the Avro 748 


pecimens 
and AW.650, for which more alternator power and switchgear 
will be required. However, 80 kVA is available at only two hours’ 
notice. 
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Saunders-Roe SR-N1 po (G-12-4) The 1959 
S.B.A.C. Show will long be remembered for the first appear. 
ance of a hovercraft. This fact does not necessarily resolve argu- 
ments about the true nature of the vehicle but is dune ates 
acknowledgement of the interest of British aircraft manufacturers 
in this new form of transport 
Since its first tethered Bight on June 1 and its first over-water 
— on June 11 this year, the blue, white and silver SR-N1 has 
been modified in two respects : a substantial chine has been added 
to the nose to reduce spray during over-water cruising and the 
four elevon-type controls at the propulsive duct effluxes have 
been deleted, as they were found to contribute little to the hover- 
caf? s stability. its demonstration the SR-N1 is levitated 
by the power of its is Leonides engine and is cruised down 
the runway at about its maximum speed of 25 kt. The weight of 
the craft is 8,500 Ib, but with an all up weight of almost half this 
amount again (represented by the crew and 20 Royal Marines) the 
performance is easily repeated—an apt demonstration of the 


Saunders-Roe and Hovercraft Developments Ltd., who are 
responsible for the project, have emphasized that the SR-N1 is 
strictly a first experimental vehicle, and not particularly efficient, 
Consequently, the amount of additional development work that 
is worth while may be limited and a further twelve months work 
may exhaust the usefulness of the SR-N1. Meanwhile it is likely 
that a Turboméca Marboré propulsive unit will be installed so 
that the entire output of the horizontal fan can be used for lifting. 
This will give a maximum speed of about 50 kt, a gain of lifting 
power of 50 per cent and an increase of hover height up to 18in— 
about one-twenty-fifth of diameter. Much exciting development 
work lies ahead (a very large ferry is shown in the static display); 
in particular, say Sa -Roe, an increase of hover-height to a 
quarter of craft diameter may even be in prospect. 

Hovercraft Developments have often s 
should be built in decadal four, forty and four 
hundred tons weight. The SR-N1 falls into the first weight 
category; the car and Fyn of ferry referred to above and on 
show on the Saunders- stand is a model of a 400-ton craft, and 
the hovercraft manufacturers said during the Show that they are 
yews Ae engaged in work on a 40-ton project, the design of which 
should be frozen by the New Year. A 40-ton hovercraft is said to 
be the right size for the next active research programme with an 
operational machine and ideally this should be completed by the 
time development of the present SR-N1 comes to an end roughly 
twelve months from now. What shape the 40-ton craft will take 
Saunders-Roe are not prepared to say, but it will almost certainly 
have lifting fans at the sides of the craft and separate propulsion 
engines, and s increases in hover height may be 
achieved. 

The SR-N1 is the subject of an article by its inventor, and a 
cut-away drawing, in this issue (pages 195-198). 
Saunders-Roe P.531 (G-APVL and G-APVM) First and 
py A EE Re 

ered respectively by the Blackburn A.129 and 
a ae Havi Gnome H.1000 free-turbines. The camouflaged 
VL takes part in the flying display while the dark blue, Gnome- 
powered VM squats on its skids in the static park and displays 
its particularly neat cockpit installation. The twin-finned tail- 
plane is now mounted beneath the tail-boom, and Hordern- 
Richmond main-rotor blades are fitted. Present production 
consists of a small evaluation batch of Turmo-powered versions 
for the Royal Navy, and a development batch ~~ ten Blackburn 
or Gnome-powered machines for the M.o.S. 


Saunders-Roe Skeeter (XL 813) Carrying two Army stores 
a ES, this Skeeter a, 14 is a deyelopment aircraft 
cman by the turbosupercharged D.H. Gi Major 215. 
Scottish Aviation Twin Pioneer (G-AOER) Before being 
delivered to the Rio Tinto Co. Ltd. this Twin Pioneer is being 
demonstrated on the ground and in the air. Wing-span is increased 
by 6ft 6in to provide required separation for the electro-magnetic 
equipment in fin-like fairings at the tips.. Magnetometer, 
scintillometer, survey cameras and four operators are also carried. 


Short SC.1 As we note in People and Projects on page 217 
this unique type of VTOL research aircraft is on the verge of 
achieving a critical step-forward in its development; full transi- 
tion from vertical take-off to forward flight and back. At the time 
of going to press this had not been done and it appeared doubtful 
that an SC.1 would appear at Farnborough. 


Short SC.5 Britannic 3A Models of this latest 218,000 Ib 
development of the Britannic strategic freighter, showing the 
variety of weapon systems and military stores that can be carried, 
appear on Short’s stand in the colours of R.A.F. Transport 
Command. Though no firm order has been placed, an intent-to- 
purchase 10 has been signified by the Ministry of Supply. 


Short SC.7 Short Brothers and Harland are providing, for the 
first time, advance information about this light utility twin piston- 
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engined freighter, which is being developed by the firm's Light 
Aircraft Division. or complete drawing is 
displayed, am Pony ny Ay et — 
the Miles Aerovan, and it is no secret that Shorts are negotiating 
with Miles in respect of that company’s H.D.M.105. The SC./ 
will not have the high aspect-ratio Hurel Dubois wing. 
Basic data for the SC.7 are a ign maximum weight of 
8,250 Ib, a payload of 3,000 Ib, and a SS 
is 64ft 3in, and length 38ft 9in. Wing area is 
373 sq ft and the speed- aoe emus Sues 2 cant een 
ep eee 175 m.p.h. at up to 15,000ft. Most 
speed is 150 m.p.h. at 5,000ft. The take-off distance 
distance is LS ae 





economical 
oe BLK oy | and 
In the passenger réle, fitted with Short SM700 triple-unit light- 
weight seats, the aircraft can carry 15 ers. maximum 
payload of 3,000 lb can be carried at 160 m.p.h. over 200 st. miles; 
tperload of more than 2,000 Ib can be carried for over 1,000 
miles at 120 m.p.h. A unique feature for an ai this 
category is its abuity to parachute-drop 15 troops or 3,000 Ib of 
stores. The fuselage is a square box 6}ft by 64ft capable of accom- 
modating a car of up to 3,000 Ib in weight. 
Vickers Vanguard (G-APEB) This is the third Vanguard, 
and the second in B.E.A.’s colours. Like the other two aircraft 
flown to date, it is comprehensively instrumented to a . ~ 
probably unexcelled in a previous British civil aircraft 
Ay Th Fy bh Ey By Bete - 
contains eight aq be 4 650 instruments which 
<> cunianaaale photographed by cameras during 
flight tests. These recorders seadicreed = last Monday, the air- 
craft had completed 30 flights. 

Pn gy — po oe 

included also, at the forward and af fur- 
bx sections containing 20 five-abreast one = 
scheme is more decorative than that evident in the Corporation’s 
Comet 4B, comprising many more materials. The 
carpet is crimson, patterned with black stripes; the seats are a 

black and red; the carpet amidships is turquoise, as are 
the walls and curtains in these areas. The hatracks are grey with 
pink partitions, and the cabin walls are panelled in sections of 
alternating patterned grey Vynide. The bulkheads are likewise 
in grey Vynide, embossed with gold crowns. 

Two noticeable features of the cockpit are the black instrument 
poem, comeing wth che Guy Mans CeNNEny specified (and 
as provided in B.E.A.’s Comet 4Bs), y—the 
absence of a Decca Flight Log. f 

It is noted that, externally, the whole of the Vanguard’s air- 
frame which would normally be polished aluminium is, except 
for powerplants and leading edges, painted pale grey. 

Vickers Viscount 810 (VH-TVR) Both of Trans-Australia 
Airlines’ Viscount 816s have been delivered, so the appearance of 
an aircraft in T.A.A.’s bright colours in the static park is some- 
thing of a surprise. It is actually one of the nine 812 Series 
Viscounts (basically North American pattern) that are yet to be 
Saens 0 aaa, 688 23'S Oe Cee ee 
— colours as being representative of 
modern airline practice. 

To put it mildly, the scheme is eye-catching. The entire fin is 
finished in fluorescent orange and similar collison-warning paint 
ome pen wane Bas Senne eaten Oe Gee Ob eee eae 
in blue and white) and lettering on the side of the fuselage. 


Vickers VC.10 Until the opening day of the S.B.A.C. Dis 
only a very limited amount of information about the V 
(Rolls-Royce Conways) had been released. Now a com 

sive technical statement has been pu sears Met eae 
summarize the essential facts about B.O.A.C.’s big new “second- 


generation” jet airliner. 

Emphasis is on the relatively modest airfield require- 

ments of the VC.10, which a to average 2-3,000ft !ess than 
ield length for a stage distance of 
5,000 miles at maximum weight is 7,000ft. 

Cruising speed is more than 580 m.p.h. from 25,000ft up to the 
tropopause and Mach 0.88. Payload-range capabilities indicate 
that the maximum payload of 38,000 Ib can be carried over stage- 
lengths (with reserves) of up to 4300 at. miles Maximum take-off 
wee & 20800 i The standard seating layout provides for 

passengers six-abreast. 

Qa typ captain, co-pi 
flight engineer, Ney a age ig mae pe: Pee monger ne 
under-floor freight holds, the having a volume of 
535 cu ft and the rear hold 815 cu ft. 
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hydraulically operated. The loss of any one section does not 
ect control. 


adversely 

Wine Geuauee & dee with multi-: 
stiffened skin panels. The VC.10 jigs yp been em = yd 
Weybridge and Hurn and numerous components have already 
been produced. The first aircraft will fly in the summer of 1961 
and B.O.A.C. deliveries will take place in 1963 continuing until 
1965. Deliveries to other customers can begin in the winter of 
1963/64. More than 2,000 tunnel hours have already been 
completed on 34 models. 


Vickers VC.11 Fhough no information about this short-range 
A wylney RF A LS 
indicating it roughly in power-weight-capacity class 
the D.H.121—is being discussed with interested airlines. 
Westland Westminster (G-APLE and G-APTX) Flown for 
ee eS ee 

e second Westminster is (in appearance slightl 
eso ramewock an shy moe ofa erat tan y 


incorporate American-built components 
rotor and transmission (that of the Sikorsky S-56), but the second 
machine has a closed flight-observers’ cabin amidships (instead of 
immediately behind the cockpit) and external 250-gal fuel 
Skinning is more extensive; the cowled engine and rotor 
structure has built-in maintenance platforms; and ahead 
engine intakes proper is a curved protective mesh. Dual 


for the prototype. The Westminster has been developed by 
Westland as a private venture; for the future a to Tyne 
powerplants.and the use of a six-bladed main rotor is possible. 


Westland Westminster ) 


A model on the company’s 
<3 oe 


indicates the slimmer, calle-ahaaied 


Westland Wessex (XM 301) This Gazelle-powered dark-blue 
machine is one of the ion batch for the Royal Navy now 
nS Sa eovil. Current Wessex dev it work 
ludes obtaining clearance for i.p.n. starting, continued 

pak. of the aircraft’s all-weather autostabilization. 
Westland Widgeon (G-ANLW) Successor to previous float- 
were not cleared for autorotative 


i a Gnome conversion kit for existing Whirl 
—especially those of the R.A.F.—is a distinct pre 
Westland Whirlwind (G-AOCZ) i 
copter is a standard Series 2 version of the Whirlwind, equivalent 
to the Service Mk 7 with eight passenger seats and a winch. 


Low and fast along the runway: the Hunting Jet Provost (Viper 11) 
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The C.F.S. Jet Provosts cross over 


Monday’s fiying 


‘THE scene as zero hour came up on Monday was one of summer 
splendour; and when Oliver Stewart declared that the show 
would open with a flourish he was not over-billing it. The 
flourish turned out to be a stage-clearing take-off, successively 
by a P.R. Scimitar of 807 Squadron, ished grey and white; 
the stilty red and white C.F.S. Jet Provosts, well tucked in; and 
the sixteen resplendent Hunters of “Treble One,” streaming off 
five plus four plus five plus two. 

And now the stage was clear for the leading lady (and who 
could challenge the description?)—the Comet 4B in BEAuteous 
raiment of white, red and black. Few aeroplanes today present 
such a spectacle of lissom loveliness, particularly so when, on one 
low turn, the sun caught the trim, clipped wings in rosy radiance. 
In more practical vein, the reverse-thrust landing (outboards only) 
was marvellously short and much to the point. 

Puissant and proud, a vic of Cottesmore-based Victor B.1s of 
No. 15 Squadron led in the R.A.F. — A Victor formation 
is something new for F; and the grandeur of the 
spectacle—three white crescents on the azure—must have done 
much to assuage H.P.’s bitter disappointment that the Mk 2 could 
not appear. And on the Victors’ tails a vic of Vulcan B.1s from 
230 O.C.U. at Waddington—equally enchanting to the eye (but 
let it be confessed that the distance of these V-bomber formations 
added nothing to that enchantment). Then, closing with 150 knots 
in hand, two vics of screaming Javelins showered low across the 
scene. The first three were FAW.2As of No. 46 Squadron; the 
second three FAW.7s of No. 25, Firestreak armed. All are 
Waterbeach-based. 

The incomparable virtuosity and dramatic power of Treble 
One’s repertoire was first made manifest this year with nine of 
the Hunters pulling up into a great loop, and triggering smoke 
at the zenith. In opposition a component of seven came rolling 
across, also with smoke. Again the nine: another loop; but 
changing from “diamond” to “wine glass,” with the seven phasing 
in on the split second—five forming line abreast in a loop, with 
the outers breaking off. From the left, smoke-trailing sull, the 
nine rolled past in diamond; from the right, the five went through 
the same evolution in box. The nine again now. Another 
re-forming into “voodoo” (combined arrow and line astern). On 
to climax, with an txultant bomb-burst loop by the nine and the 
same explosive disruption of the five—but upwards. And this at 
the very moment that a Transport force came sailing in across 
the boundary. A Twin Pioneer CC.1 led in with two single 
ae then a Whirlwind HR.2, a Sycamore HR.14, a Beveriey 

a Hastings C.1l, a Comet C.2 and a Britannia C.1. As 
Ba by the R.A.F. commentator, 100 m.p.h. to 500 m.p.h.; 
200 miles to 4,000 miles; four passengers to 130. 

Not since the aerobatics by a pair of 23 Squadron Gamecocks 
at Hendon do we recall a s ormance quite as 
satisfying as that by the two Jet Provost T.1s from Little Rissing- 
ton. In particular their 360-deg flick roll, as they passed over 
the top of a loop, was something to quicken the of the old- 
timers—and young uls, too. This pair have won new spurs 
for the Central Flying School. 

Did we mention some climactic evolution by the to 
How wrong we were; for the sleek sixteen came nosing 
for a loop in mass. Four broke from either side; then a finel loop 
by the remainder, and the ultimate break for landing. No ordinary 
landing, naturally, but ome wherein each Hunter engaged a 
partner by Indian smoke signals. Heap mighty Hunters. In two 
minutes thirty they were all down. 

A white and silvery Bristol 192 twin-rotor helicopter contri- 
buted nothing so protracted. It merely took off with cighteen 
soldiers and landed them again within half a minute (they were 
out in fifteen seconds). Then it was once more away—again in 
half a minute—with a Bloodhound on its trolley leashed below it. 
Never have we witnessed a smarter or more convincing demon- 





stration at te apy ++ na en nealmcaaae 
seeking a succulent target). 
year provided airlift for six vehicle-borne 
troops, and the Twin Pioneer was carrying two electro-magnetic 
units at its wing-tips (being the same Rio Tinto geophysical 
——- that was illuetrated 4 in Flight of August 28). As no good 
Scot, of eouen, will Give aaptiing Gorey op 0 couple of extraneous 
excrescences, the Twin Pioneer’s STOL characteristics remain 
uncompromised. The Jet Provost demonstrator with Viper 11 
has gone all fluorescent, with performance to match (slick 
eight-point roll; steep climb; clean getaway from a touch-and-go). 
The Saunders-Roe Hovercraft kicked up a dust when it stepped 
on to its air cushion, but once afoot over the concrete main it 
to purr, whistle, slither and rotate as tame as you 
Then it came back again, and hove-to to accept a boarding 
party of 20 Royal Marine ting two tons dead- 


Commandos, aggrega 
weight. It has been said of the Royal Marines that they are neither 








Treble One: perfection in perspective 


flesh nor fowl, nor good red herring; and truly the same can be 
said of the Hovercraft. Not flesh, though having a Lamb at the 
controls. Not fowl, though invented by a Cockerell. Not herring, 
but having a Roe to its name. 

The Aiglet was — fluorescent this year but behaved so 
nicely, as always, especially when provoked. It held everyone’s 
attention until the Dart Herald started making BEAlines along 
the runway (almost literally: it was among the lowest of the low) 
with one Dart inoperative. This aeroplane looks really good and, 
we say again, is really good. 

If we called the Comet 4B the leading lady of the show, then 
to the Vanguard goes the appellation prima donna—with all the 
virtues and none of the supposed prerogatives. It sings a quict 
and seemly song, and on this first, and positively not last, Farn- 
borough appearance, comported itself with every gracious attribute. 
It looks —and is 


The Argosy, like the Vanguard for that mater, is almost bee 
known abroad than at home. Quite surprisingly—for five are 
already flying—this was its first Farnborough; and it was con- 
ducted before the assembly to show its unique qualities and 
characteristics to the very best advantage (just as the entire Argosy 
programme is being conducted). 

The Gannet AEW.3 early-warner showed itself again as a brisk 
aeroplane, whether in getting its wheels up or in 
but it was the Rotodyne, of course, which, for the second yest 
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running, was flying Fairey’s colours at its rotorhead. It is faster 
this year, with its newly set wing, and it took off, translated and 
proceeded to proceed at some 200 m.p.h. before landing in front 
of the President’s pavilion. All these evolutions it perfqrmed 
with its downward nav. light winking brightly. The significance 
of this was not a t until 30 nursing sisters came tripping out. 

A Mk 8 Javelin (two reheat Sapphires; four Firestreaks) kept 
the standard of Gloster well forward in the fighter field (shades of 
those Gamecocks again); but the latest expression of Hawker 
Siddeley’s long-established delta programme was to be seen in 
the Vulcan B.2. This, the fourth production machine of the mark, 
took off in a fearful earthquake of noise and ascended with incom- 
parable majesty. From the top of its climb, and with the four 
Olympus muted now, it slanted back, descending like a great 
white avalanche. Awesome, too, was its low slow sweep along 
the runway, and the sudden shaitering fulmination of Olympuses. 
At least one overseas visitor declared this aeroplane to be the most. 

The Sea Vixen (two Avons; four Firestreaks, two 150-gal tanks) 
put on a demonstration (flashing low runs, long inverted passes 
and rapid rolls) to give positive reassurance that with this aero- 
plane the Fleet Air Arm will really be in business; and the NA.39 
enhanced this impression not only by its own handling qualities 
(very fast rate of roll and precise eight-pointers in oer De ow but 
with its demonstrated specialist propensity for the LABS attack 
from a sustained low-level run-in. 

Folland’s two Gnats—the Mk 1 single-seater and the two- 
seater Trainer—got away together, and both went stabbing and 
darting about the sky without apparent distinction, though the 
Trainer is under a temporary speed limitation. The Mk 1’s low 
pass seemed (as it often does, and often is) the fastest of the day. 

Of Hawker, as always, was expected something novel in demon- 
stration technique: and this was the form it took. The red civil- 
registered Two-Seater Mk 66A produced smoke from the moment 
of unsticking, and the Mk 9 R.A.F. attack machine followed up 
through the murk. As the 9 passed by inverted the 66A rocketed 
across and quickly diminished in a cylonic climb (the word seems 
too laboured) to 15,000ft. 

Without a second’s hesitation the smoke-trailing Hunter turned 
into a spin—a manceuvre which it sustained to the extent of eight 
turns, to recover at 6,000ft. Thus did a ball of fire become a 
corkscrew of smoke. 

Those aerodynamic meat cleavers (so mighty is their drive and 
so solid-looking their structure) the Lightning F.1 and T.4 like- 
wise performed @ deux, beginning with a ferocious reheat get- 
away. These aeroplanes electrify and stupefy by turns—and in 
more than one sense, for the Lightning, like the Gnat, has the 
proclivity for turning (apparently) not so much on a curve as on 
an acute angle. 

Suddenly the air was full of helicopters—Westland helicopters 
mainly, but with their new Saro partners, the P.531 and Skeeter, 
along with them. The brawny, flailing Westminster stirred things 
up on a large scale, and the Wessex as nearly looped as made no 
difference. There ensued, after this judicious levity, a phase of 
ant-like industry—of lifting, carrying, setting down, bridging, 
running and crossing such as to defy rational reporting. It seemed, 
however, that the Westminster latched on to a fully-fitted bridge 
section, to which its fuselage appeared closely related. The 
Gnome-Whirlwind adopted a military Mini-Minor, and the 
Wessex teamed up with a Land Rover. The bridge having been 
set in place (and it took no time at all), the vehicles made a fast 
crossing to the other side. The final count, when the whole busy 
family took their curtsey before the Presidential tent, was 
Westminster, Wessex, Gnome-Whirlwind, common Whirlwind, 
Widgeon with pontoons, P.531 and Skeeter with panniers. 

With consummate skill and sense of showmanship No. 807 
Squadron of the Fleet Air Arm addressed itself to the task of 
making Farnborough °59 very much a naval occasion. There was, 
in fact, such a singleness of purpose about every phase of its 
Programme that their motto Quoquo versus ferituri (“Strike in 
all directions”) seemed somehow at variance. The matelots 
weighed anchor with a stream take-off—one Scimitar with a red 
2,000 Ib bomb (supposedly a nuclear store) plus three tanks; 
another with target pick-up gear. One Scimitar of the main forma- 
ton of four having gone u.s., a spare was called up, and all made 


The Navy ceremonially sheaths a Scimitar 


Epitome of power: the Vulcan 8.2 


their departure. At 700 m.p.h. the four returned, to cross over 
with the A-bomber, which contributed three rapid rolis. Then 
the target snatcher came in for the grab (picture page 201). 
The requisite gear is the target itself—four-finned, cruciform, 
and with a radar reflector at its end; a 2,000ft nylon tow-line; 
two 12ft poles 20ft apart; two 25ft poles 150ft apart (to enable 
height to be judged); and.a 12ft towing hook attached to the 
aircraft by an adaptor on the arrester hook. The target was 
ultimately released over Odiham. 

The four re-formed from line astern to box half-way through a 
roll, while the bomber whipped into a turn assessed at 6-7g. Then, 
with the spare man feeling more at home, there followed what was 
by no means diffidently acclaimed by the naval commentator as an 
original manceuvre—the “twinkle roll.” This demands a fairly 
open box formation and a rapid, clean-cut, individual roll by each 
Scimitar. The result appeared as some fantastic piece of gambol- 
ling by a school of dolphins. On, then, with the LABS attack, 
causing no mean mushroom to erupt from Laffan’s Plain. The 
four returned in swan, changing to line abreast on top and back 
again to box. And still the Navy’s best was yet to come, for the 
two singletons touched down from the left, and as they folded 
wings the right box-man detached from the four and landed 
head-on between them. 

That this notable piece of nautical runwaymanship was wholly 
obscured by the Presidential tent was the only sorrow of yet 
another Farnborough Monday. 
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Bristol Siddeley BE.S8 In last week’s 
issue we announced first details of the new 
range of fan turbojets under development 
by Bristol Siddeley. One of these, which 
may be the BE.53, is being sponsored by 
MDWP as the powerplant of the Hawker 
P.1127 VTOL strike/fighter for NATO, 
For this reason no details of the BE.53 may 
be divulged, but a very closely related unit 
designated BE.58 is on view in mock-up 
form on the company’s stand. So close is 
the relationship that the cross-section of the 
unit immediately downstream of the two- 
stage fan suggests that in its original form 
the engine discharged fan air via a pair of 
ducts on either side; in the exhibit, fan air 
issues. from a complete annulus duct. 
Above the fan casing is an integrated acces- 
sory package comprising the Dowty fuel 
system, Rotax low-pressure air starter, twin 
alternators, Dowty hydraulic pump, fuel/ 
oil heat exchanger and oil tank. Principal 
data include: intake diameter, 46in; dry 
weight, 2,600 lb; maximum sea-level 
thrust, 14,500 Ib with s.f.c. of 0.57. 


de Havilland Double Spectre Power- 
plant of the “first version” of the Avro 
Blue Steel stand-off bomb, this rocket 
engine comprises a DSpe.4 (fixed-thrust) 
mounted above a fully variable DSpe.5; 
sea-level rating is 16,000 Ib. 


Napier Eland Labelled “In transit to 
Canadair” a complete CL.66 powerplant 
is on view, with the cowlings open and 
each major portion annotated. 


Napier Gazelle Immediately before the 
show opened it was announced that the 
NGa.2 (Bristol 192) has been awarded an 
M.o.S. 150-hr type test at 1,650 s.h.p. This 
is the first award to be made under the 
new helicopter test schedule. 


Rolls-Royce Dart Described as the 
“key to low material costs,” long-life hot 
parts of a Dart are on display having 
logged the following hours: I-p. turbine 
disc, 2,800; flame tubes, 4,000; h-p. nozzle 
guide vanes, 4,500; h-p. turbine blades, 
5,000; l-p. nozzle guide vanes, 6,000; I-p. 
turbine blades, 7,000; nozzle box and h-p. 
turbine disc, 8,200. 


Rolls-Royce RB.108 This high thrust/ 
weight-ratio VTOL turbojet is displayed 
this year as a twin package designed to tilt 
30 deg fore and aft for initial acceleration 
and deceleration of the SC.1 experimental 
aircraft. In the SC.1 the four lft engines 
are mounted in two such packages, shar- 
ing a common fuel control. 


Rolls-Royce RB.141 Exhibited as a 
mock-up (see photograph) the RB.141 will 
be a family of advanced by-pass engines 
designed to cover a range from 10,000 to 
17,500 Ib thrust. Rolls-Royce say: “First 
run is scheduled in October 1959, for 
RB.141; component testing is already well 
advanced; production engines of RB.14l 
rating up to 14,300 Ib thrust will be avail- 
able from the beginning of 1962; produc- 
tion engines of RB.163 rating (10,100 Ib 
thrust) will be available at the end of 1962. 
The 163 is the engine for the D.H.121. 


Rolls-Royce RB.146 Cleared for dis- 
play immediately before the show, this 
advanced Avon incorporates an a 
compressor (presumably with a zero stage) 
which increases the mass flow and permits 
the dry rating to be raised to 13,220 bb. 
The engine exhibited has an afterburner 
fitted and, labelled “upper engine,” appears 
suitable for the Lightning. An accompany- 
ing announces that over 
Avons have been completed and that they 
have flown more than 2,500,000 hours. 
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Missiles 

Avro Blue Steel Permission has not 
been granted for Avro’s Weapons Research 
Division to exhibit the stand-off bomb now 
being developed for the R.A.F., but several 
references to it can be discerned in the 
satic show. D.H. Engines, who supply the 
Double Spectre rocket engine for the first 
version of this weapon, are exhibiting a 
small model of the device, painted in the 
red and white geometrical pattern re- 
quired for camera tracking. Elliott Bros. 
have a wall display featuring the inertial 
navigation of a stand-off bomb. Bearing 
a strong superficial resemblance to Blue 
Steel and obviously launched by a Vulcan, 
the weapon and its parent aircraft stand- 
by on the ground with their inertial navi- 
gation system already set up and checked 
py ground equipment. During captive 
flight to the target the inertia navigator, 
monitored by other airborne equipment, 
improves aircraft navigation; upon release 
final position information is fed from the 
aircraft to the irertia navigator, which 
thereafter guides the weapon in all three 
dimensions until impact. 


Avro Exhibit Hawker Siddeley Avia- 
tion are making a strong bid for increased 
missile and space business. A vertically 
developed exhibit by Avro’s Weapons 
Research Division starts off with existing 
hardware—transistor computing unit; mag- 
netic-core digital integrator; high-fre- 
quency delay line; optical encoder; photo- 
graphic coded discs; an autopilot; and a 
powerful hydraulic actuator (which could 
well power the foreplane of Blue Steel), 
and goes on to depict in model form a wide 
range of supersonic and hypersonic winged 
vehicles, including flat-bottom and Eggers- 
shape orbital craft. Surmounting the dis- 
play is a ballistic space vehicle. 


AW.A. Seaslug Owing to a substan- 
tial relaxation in security, the three com- 
panies chiefly responsible for the Royal 
Navy’s ship-to-air weapon system (Arm- 
strong Whitworth, G.E.C. and Sperry) are 
able to show the following items in the 
outdoor park: a boosted round in its opera- 
tional-type launcher; an unboosted round 
(the closest view the public have yet had 
of the actual weapon); various guidance 
receivers; the complete control unit and 
fins; airborne roll gyro; accelerometer; 
time and programme units; computer; the 
Lp.n. gas generator for accessory power; 
and an eight-channel airborne tape re- 
corder recovered after a firing at Woomera. 
During recent firing trials six kills were re- 
corded, out of six rounds fired. 


Bristol Bloodhound On Bristol’s stand 
may be seen an awe-inspiring cine film of 
strikes achieved by Bloodhounds against 
a variety of targets (chiefly Meteors). In 
the outdoor park is displayed a cutaway 
Bloodhound and the launch-operator’s 
console, which, assisted by a tape record- 
ing, can be put through simulated firing 
sequences. 


D.H. Blue Streak = The prime contractor 
for Britain’s long-range ballistic missile, 
de Havilland Propellers Ltd. are exhibiting 
a ISft scale model on their indoor stand. 
bed as being “more than 70ft long 
and 10ft in diameter,” the airframe is stabi- 
lized by axial corrugations and internal 
pressurization. The nose-cone on the model 
i$ NOt quite representative. 
English Electric Thunderbird A Thun- 
derbird Mk 1 is exhibited on a Mk 6 
mobile launcher, surrounded by tracking 
and illuminating radar A.A. No. 3 Mk 8, 
= the Lim control post. La exhibit 
mann: men of 36 GW iment 
(AA), RA "7 
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Jindivik Powered by a Bristol Siddeley 
Viper ASYV.8, the Mk 2B version of this 
excellent target drone is exhibited by the 
European agents, Fairey Aviation. A dis- 
play panel outlines the major elements of 
the complete Jindivik system; control 
radius is given as 100 miles and figures 
recently cleared for the Mk 2B and Mk 3, 
the latter in brackets, are: operational 
ceiling, 55,000ft (60,000ft); maximum 
speed, M 0.9 (M 0.9); endurance, 70 min 
(60 min). 


Malkara Never before seen publicly in 
Britain, this anti-tank guided weapon is 
displayed on the stand of the Ministry of 
Supply. Designed and developed by the 
Australian Department of Supply, Malkara 
was last month adopted as a standard 
weapon by the British Army; the exhibit 
includes a complete round, together with 
illustrations of the display transducer, the 
periscope sight and control stick; the con- 
troller’s panel; and the ground control unit. 


Pye Anti-Tank Missile An _ outdoor 
exhibit demonstrates the high mobility of 
this medium-sized missile system, six 
rounds being carried by a Land-Rover, 
controlled either from the cab or from a 
remote box via up to 100 yd of cable. On 
the indoor stand may be seen all elements 
of the system, including an aerodynamic 
test vehicle. 


Short Seacat First exhibited at the 
recent Paris Salon, this neat ship-to-air 
missile has not previously been seen in 
Britain. In the outdoor park may be seen 
a full-scale model of a shipborne quadruple 
launcher, complete with four missiles. An 
illustration below it depicts four of the 
land-based version—Tigercat, developed 
in collaboration with Elliott Bros. (London) 
Ltd.—mounted on an armoured vehicle, 
around what appears to be a radome for 
semi-active radar or infra-red guidance. 


Vickers Vigilant Displayed in the mis- 
sile park in a fully dismantled condition, 
this diminutive missile is now in a very 
advanced state of development. It has not 
previously been permissible to state that 
the weight of the bare missile is 25/27 Ib. 


Accessories 


Important Fire-control Radar First pub- 
lic view of the Ferranti Airpass fire-control 
for the Lightning shows it to be a very neat 
package, capable of fitting many other types 
besides the Lightning. It is well within 
the nose diameter of a Gnat, F-104, Mirage 
or equivalent types. Its capabilities are 
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D.H. Propellers Blue Streak model 


considerable and provision is made in the 
sighting equipment for either radar- or 
pilot-controlled delivery of missiles, 
rockets or bullets. The adaptation of Air- 
pass as a dual purpose air-to-air and air- 
to-ground fire-control is a most intriguing 
possibility which would greatly appeal to 
other European air forces contemplating 
dual-purpose aircraft. It seems likely that 
this adaptation might indeed be achieved 
when one considers that Ferranti are also 
producing a radar for the NA.39 for use 
in weapon delivery, terrain mapping and 
obstacle avoidance. 

The Airpass pilot attack sight has two 
glass reflector plates, either of which can 
be lowered manually, one serving the 
radar display and the other a conventional 
optical aiming system. Beside these is the 
radar scope. The radar itself is controlled 
entirely from a single grip and arm rest 
positioned in the cockpit for the left hand. 
The whole grip moves like a joy-stick, 
presumably to control the scanning sector 
of the radar dish. Mounted on the grip 
are distinctively knurled wheels operated 
by the thumb which might serve bright- 
ness controls. A _ three-position switch, 


quadruple launcher 
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ACCESSORIES ... 


two-way press-button and a large trigger 
are also located for thumb and forefinger 
operation. These might serve range selec- 
tion, target rejection, lock-on and similar 
functions. Also part of the exhibit is one 
of the throttle levers with twist-grip con- 
trol, presumably for manual ranging with 
the visual sight. 

A VTOL Lifting Fan A unique exhibit 
on Boulton Paul Aircraft’s stand is an 
engine bleed air-driven fan for installation 
in the wings of VTOL aircraft. It is driven 
by a turbine mounted on the tips of the 
single-stage axial fan, the blades of which 
are twisted to give a uniform axial velocity 
to the air flow. The lift of the fan may be 
varied by + 150 Ib about a mean value of 
550 lb at the constant rotor r.p.m. of 6,000. 
Lift control is effected by variable-inci- 
dence inlet guide vanes and by cut-outs in 
a throttle ring which exposes or shuts off 
the turbine nozzles through which the air 
is expanded. These supersonic nozzles 
accelerate the air prior to exhausting it 
through the impulse-type turbine and all 
the pressure-drop occurs through the 
nozzles. 

The rotor induces air to flow through the 
fan duct and the angle at which the in- 
coming air meets the rotor blades is con- 
trolled by the variable-incidence guide 
vanes. These are linked to the throttle 
ring, so that power supplied varies in 
accordance with work done by the fan. 

In this way, rapid in thrust are 
obtained without alteration of the fan rotor 
speed and the inertia of the rotor does not 
introduce an undesirable time lag in the 
control system. The use of an energy- 
destroying throttling device is avoided by 
the partial admission of air to the turbine 
through nozzles extending over opposing 
quadrantal sections, the remainder of the 
casing housing the plate throttle which is 
moved circumferentally by an actuator to 
meter the air supply. is permits the air 
velocity through the nozzles to be kept at 
the designed value, and the efficiency of 
the discharge nozzles—and hence of the 
turbine—is maintained over a range of mass 


De Havilland Propellers fuel control unit 


Smiths components for Autoland 
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flows. This cold-air (up to 
200 deg C) fan is one of a number that 
have been developed in collaboration with 
the Ministry of Supply; the unit on show 
weighs 52 Ib. 


An Electric Fuel Control System On 
the de Havilland Propellers stand is what 
is believed to be the first complete closed 
loop control system to use electronic 
computer techniques. This fuel control 
system is being developed for the de 
Havilland Gnome, at first in its helicopter 
réle, although it is also adaptable for the 

propeller engine. De Havilland say that 
it has demonstrated a very satisfactory 
standard of control both during bench runs 
and in flight. 

The essential components of the system 
are a variable-delivery pump, a flow con- 
trol and throttle valve. The last-named is 
geared to a small electric motor receiving 
current from the electrical computer which 
operates on the normal 24V D.C. supply. 
The computer uses magnetic amplifier 
techniques and transistor elements are used 
for generating A.C. supplies. 


Towards Automatic Landing The Auto- 
land single-channel automatic landing sys- 
tem produced jointly by R.A.E., Smiths, 
S.T.C., and Murphy is now out of the 
development stage and “can and is being 
exploited.” In addition it is being de- 
veloped for Bomber Command and design 
of an airliner version has begun. For air- 
line use, simple duplication of equipment 


Aircraft Furnishing Flyweight seats 


two or more channels is the approach a 
present being followed. A simple flare-ou 
system would require duplexing, whereas 
a full automatic landing system would be 
triplex. No details are yet available on the 
flare-out system which is known to bea 
feature of the D.H.121. 

The M.o.S. is showing the complete 
single-channel Autoland components and 
a colour film of actual 


New Aircraft Seats A real highlight of 
this year’s static show is the competition 
that has developed for the supply of air- 
craft seats, particularly economy-clas 
units. All seem remarkably comfortabk. 

Short Bros. and Harland’s SM.700 seats 
weigh less than 20 Ib per passenger and 
are produced (and displayed) in both for- 
ward and aft-facing designs. Both seas 
and arm-rests tip up and although plug-a 
tables are standard, folding tables can & 
supplied as an alternative. 

Flight Equipment’s latest design is the 
Type 234, the fourth set of which ha 
recently been delivered to B.E.A. for the 
Viscount 802. Another design with side- 
wall mountings is being developed for the 
Vanguard; complete with safety belts, fold- 
i tables, tip-up arms and seats and 
break-forward seat backs, the triple unit 
weighs 61 lb. 

A new tourist- and economy-class seit 
from Microcell, the Traveller No. 2 
weighs 61.5 Ib although this weight is ® 
creased when reclining mechanism, life 
jacket stowage and tables are added. 

Claimed to be the lightest seat designs 
Aircraft Furnishing’s Lonslale Flyweight, 
a tourist-class seat which in triple wil 
form weighs only 48 Ib. A reclining 
mechanism is not employed, but the sea 
tips up and a folding table and a magazit 
pocket is included. The Flyweight i * 
stalled in the Avro 748 fuselage section 
and also in the Fairey Rotodyne. 

Manufacturers of de Haviliand-designed 
seats are Lancefield Aircraft Compe 
Their double seat unit, a luxury xury dee 
Aerolineas Argentinas ‘ 
Comets, weigh 62} lb. Nee alternative 
positions of recline are included, from ve 
tical to 50 deg. 
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Seventh Armstrong Whitworth Argosy: 
final assembly at Bitteswell 


People and Projects 


FROM DESIGN TO PRODUCTION: GLIMPSES OF ANINDUSTRY AT WORK 


By KENNETH OWEN and Ww. T. GUNSTON 


HE complex world of the aircraft industry involves 

many teams, and this has been so for many years. Team- 

work in action is the theme of this article, which 
attempts to give in words and pictures some impressions of 
the varied activities of typical groups. 

We have not essayed a complete catalogue of the industry. 
We have ir:tead chosen a number of the more interesting 
current aircraft, engine and missile projects, and at each 
company visited we have concentrated on one particular facet 
of operations. 

Design at Weybridge; wind-tunnel testing at Bedford; 
flight-testing at White Waltham and Belfast; final production 
at Coventry. The story is a synthesis of brainpower and crafts- 
manship, science and know-how. Gordon Horner’s vigorous 
sketches serve to spotlight particular aspects of this, the 
industry’s complex world. 


Design at Weybridge Current effort at the Weybridge, 
Surrey, headquarters of Vickers-Armstrongs (Aircraft) Ltd. is 
directed towards following-up the outstanding success of the 
Viscount series with two further civil transports—the turboprop 
Vanguard and the turbojet VC.10. With over 400 Viscounts sold 
the Weybridge production lines of this type are tailing off; the 
Vanguard is absorbing most of the production effort at the present 
ume and is the subject of an intensive flight test programme 
using the first three machines; while design work on the VC.10 
18 Occupying some 400 draughtsmen in the main drawing office 
here and in another at Hurn. Over 1,000 technicians altogether 
are currently working on the VC.10 (otherwise known by the 
company designation of Type 1100). 

After beginning life in the project office, where it was worked 

on for some 12-18 months by a team including stressmen, aero- 

ynamicists, mathematicians and wind-tunnel engineers, who 
established the overall configuration, the VC.10 design was pro- 
gressively released to the main drawing office, beginning in 
February 1958. At present the major scheming is complete, with 
Structure and electrical system already resolved and other systems 
now being resolved, and drawings are being issued for production 
from both Weybridge and Hurn. 

The main d.o. at Weybridge is a vast place, with its spaciousness 
masked by the close repeated pattern of drawing boards, hanging 
light-switch cords and up-jutting tee-squares. This regular pat- 
tern is interrupted by piles of reports and other documents and 


F 


Sketches by GORDON HORNER 


the random figures of the draughtsmen. While some talk shop in 
groups of two or three, others are working at the board, and others 
are simply sitting and thinking. The background noise is a very 
gentle buzz of conversation, most of which concerns the VC.10. 

Design progress on the t is reviewed at weekly design 
meetings under E. E. Marshall, assistant chief engineer (VC.10), 
who is one of five assistant chief engineers responsible to C. F. H. 
Hemsley, chief engineer (aircraft). Specialist meetings, such as 
those called by the chief aerodynamicist and chief stressman, 
are also regularly held. E. J. Clark, design manager, is responsible 
for all technical design administration. 

Drawing office personnel are subdivided into specialist groups 
and sections covering aspects of structures, systems, electrical and 
radio installations, furnishings, and mechanical items. A typical 
group, for example, is the forward fuselage group, headed by one 
group leader having overall design responsibility for this unit of 
the aircraft. Three section leaders in that group in turn look after 
the detail design of canopy and windscreens; structure above floor 
level; and structure below floor level. Another group is concerned 
with the wing structure—here, after receiving the original wing 
geometry from the project office, it was a particularly tricky job 
to accommodate the conflicting requirements of production, opera- 
tion, maintenance and aerodynamics (and hence performance). 

Of particular use to certain of the d.o. groups is the full-scale 
wooden mock-up of the aircraft. With the current practice of 
designing into production; using the first aircraft (or first few 
aircraft) for test, development and demonstration flying; and dis- 
pensing with the old concept of a prototype as such, the mock-up 
in many ways has taken the prototype’s place. It is especially 
suitable for developing the interior furnishing scheme and for 
checking the layout of the various piping and control runs and 
other services. 

The division of design work between Weybridge and Hurn is 
that the latter is handling design of the rear fuselage, including 
the engine installation (excluding nacelles); the tail unit; and the 
appropriate systems. The timetable on the project as a whole 
was worked out backwards from the planned delivery dates and 
first-flight date; in the case of the VC.10 the first aircraft is due to 
fly in the summer of 1961. 

On the graph showing the build-up of design effort in its con- 
stituent specializations, one sees that the curve of VC.10 work, 
which has been rising steadily, is now levelling off at a peak value 
which will clearly be maintained for some time to come. Mean- 
while, on the other side of the airfield, VC.10 jigs are being 
installed and the first fuselage frames are in place. The transition 
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it may be necessary to test a combination 
model of a missile-carrying aircraft and tp 
obtain simultaneous readings of a total of up 
to 14 different forces and moments—six op 
the aircraft, six on the missile and two on the 
pylon. The size of the model may have to be 
suitable for other tunnels—such as one of 
those at the nearby R.A.E. 

Design and construction of a model from 
scratch may take about a year. Shortly before 
completion of the model the project super. 
visor checks with the computing section that 
the appropriate programmes are being written 
for the Zebra computer which is used for data 
reduction, and also co-ordinates the many 
other aspects of preparation for testing. The 
model balance must be completed, gauged 
and calibrated. 

The A.R.A. tunnel instrumentation has 
been designed to handle a large amount of 
data in a very short space of time. While the 
actual tunnel running on a given model may 








In the main drawing office of Vickers-Armstrongs (Aircraft) at Weybridge: A. G. Elliott 
and W. H. Baggley discuss wing geometry of the VC.10 
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of the VC.10 from thoughts at a drawing board to hardware on 
the shop floor has begun. 


Aerodynamics at Bedford An inconspicuous turning off 
the main A6 road just north of Bedford leads to the site of an 
impressive modern wind-tunnel facility. This is the home of 
the Aircraft Research Association, a unique co-operative venture 
which produces aerodynamic data of direct and immediate value 
to most of this country’s aircraft and missile companies. 

The main transonic tunnel (8ft x 9ft working section) began 
model testing for the industry in February 1957, since when some 
35 tests on 18 different models have accounted for a total fan 
running time of over 1,300 hr. The only break in continuity 
during this time followed a fatigue failure of the axial compressor 
blades in December 1957, which limited tunnel speeds to Mach 1 
until repairs were completed in June 1958. 

Towards the end of last year a supersonic tunnel, with a working 
section of 2ft 6inX2ft 3in, was completed and brought into 
service. Capable of speeds between M 1.4 and 3.5, with possible 
extension to M 4, this tunnel uses the eleven-stage, 13,750 h.p. 
axial compressor which normally provides the perforated-wall 
suction in the transonic installation. Design features include a 
flexible-wall nozzle section and an injector slot in the diffuser 
just downstream of the working section. 

Under chief executive Ronald Hills, the A.R.A. staff is grouped 
into three divisions, with A. B. Haines, chief aerodynamicist, in 
cha of the two tunnels, instrumentation and computing; 
D. Grundy, chief engineer, concerned with the drawing office, 
model-making shop and plant engineering; and L. J. S. Dearlove, 
secretary, providing the administrative and security services. 

On the aerodynamics side it is of interest to follow the work of 
the A.R.A. through the eyes of the project supervisors, key men 
whose job it is to follow a particular project through all the way 
from the first agreement with the company concerned to the final 
report of results. There are nine supervisors at A.R.A., several 
of whom are concerned with testing in both tunnels and most of 
whom have several aircraft or missile projects under way at any 
one time. 

There can hardly be any current British aircraft or missile that 
has not been the subject of model testing at A.R.A. at an early 
stage in its life. When a new project has been allocated, the 
project supervisor first discusses with the parent company the 
speed range to be covered, what information is wanted, who is 
to build the model, and other points. 

Except when existing models are used, the longest phase of the 
job will be the initial period during which the model and, usually, 
the balance to be used with it, is designed and made. After initial 
scheming the project supervisor hands over to the drawing office 
for the production of detail drawings. The external profile will 
be known but it is no easy task to fit in the many instrumentation 
connections needed when a large number of quantities are to be 
measured. As an example of the type of problem encountered, 


take about two weeks, this can produce more 
data than would be the case for most other 
tunnels. During the whole of this period the 
tunnel will be used exclusively for the testing 
of this particular model. In the tunnel con- 
trol room the project supervisor will be in 
charge of a team comprising one or two elec- 
trical engineers (controlling the tunnel and 
plant operation) and up to five men and girls 
acting as tunnel observers. 

In some cases the customer company will 
send a representative to assist during the 
tunnel-running period. Otherwise the flow of information back 
to the firm would begin with preliminary test notes sent within a 
few days of the start of the run. In projects of high priority pro- 
cessed films of pressure measurements have been given to the 
company representative on the day following a test, but this is 
exceptional. Depending on the amount of data reduction and 
analysis to be carried out, the time taken before the final reports 
are written and sent to the firm could be up to six months. 

From the first discussion to final report, then, could mean 
15-18 months, assuming no subsequent series of further tests. 
On the other hand, using an existing model for a high-priority 
project in the supersonic tunnel, this time could be reduced to 
three months. It is not exceptional for a supervisor to have four 
projects under way at once—one model being tested, one being 
designed, one project being discussed and one being written up. 


Experimental Development at Yeovil — Of the four cur- 
rent products of Westland Aircraft, three—the Widgeon, Whitl- 
wind and Wessex—are at various stages of their production 
programmes while the fourth, the Westminster, is an evaluation 
machine which is available for production in a number of applica- 
tions. Production of the Wessex antisubmarine helicopter for 
the Royal Navy is now well under way, and the Whirlwind and 
Widgeon are also being produced for operators in this country 
and abroad. An experimental Gnome-powered Whirlwind has 
flown, and among the company’s other recent developments are 
the acquisition of Saunders-Roe Ltd. and the opening of the 
Westland Heliport on the Thames at Battersea. 


Control room of the A.R.A. supersonic tunnel at Bedford 
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Second Westland Westminster approaches completion at Yeovil 


The story of the Westminster project is a particularly interest- 
ing one, and not only for the fact that the machine which flew 
at Farnborough last year began life as a ground test rig. Westland 
interest in a large helicopter stemmed from a licence agreement 
with United Aircraft Corp. for the Sikorsky S-56, and it was the 
rotor head and gearbox of the S-56 which formed the basis of a 
proposed civil transport helicopter, a mock-up of which was built 
in the experimental shop at Yeovil. 

While such a machine was being designed it was decided to 
take advantage of existing U.S. hardware and existing Eland 
engines by constructing a basic ground test rig for the rotor and 
transmission system. This proposal, made in November 1955, 
was followed in March 1956 by the suggestion that the test rig 
should be a flying rig. Engine control and response would be the 
main subjects of interest, and so an extremely simple airframe 
would suffice. 

Because of the priority of the Wessex programme, much of the 
Westminster design was subcontracted to outside organizations. 
Basic design was carried out at Yeovil by a small design-office 
team led by John Speechley, assistant chief designer (West- 
minster). The first drawing was issued in November 1956, the 
welded fuselage was completed in February 1958, the first engine 
run was on June 3, 1958, and the first flight was made twelve 
days later. 

By this time there was much interest in the concept of a 
specialized weight-lifting helicopter of this size, and so the first 
Westminster’s flying programme was amended to include lifting 
demonstrations in the flying-crane réle. The crane’s strong-point 
for lifting, incidentally, was originally to have been simply a tie- 
down point for tethered flight tests. There followed a re-appraisal 
of the project to take advantage of the crane concept while not 
restricting the use of the aircraft to a specialized réle only. 

The Westminster is accordingly now available as a three- 
purpose machine: as a crane, a short-range transport, or a modified 
crane into which fit any one of a num- 
ber of specialist pods. One such pod 
which has attracted much interest is an 
Army field surgical unit. This, briefly, 
is the Westminster’s history to date. 

The first machine has now logged 
over 100 test flights, and the second 
Westminster was completed just before 
the S.B.A.C. Show. Both incorporate 
main units of U.S. origin but the second 
machine has specially adapted and 
more powerful Elands and a number of 
design refinements which have effected 
a weight-saving of some 500 lb. With 
this aircraft the development pro- 
gramme of the type will be extended 
considerably. The entire Westminster 
programme has been financed by the 
Westland company, and the aircraft’s 
future obviously depends on the 
market demand. In its ability to carry 





self-contained pods in a variety of applications the type is unique 
among British helicopters. 


Power from the West Country Fewaircraft programmes 
so epitomize the changing face of the industry as does that for 
the R.A.F.’s forthcoming tactical strike and reconnaissance 
machine. Clearly a project of the first magnitude, and one posing 
exceptional technological problems, the task of developing the 
TSR.2 was finally awarded to Vickers-Armstrongs as prime con- 
tractor, sharing the work on a 50-50 basis with English Electric 
Aviation. Competition for the award was keen, and similar keen- 
ness marked the struggle for the right to supply the powerplant. 
It was eventually decided by the Minister of Supply that an 
advanced type of Olympus turbojet would be used; and he was, 
no doubt, influenced in his decision by the announced intention 
of Bristol Aero-Engines and Armstrong Siddeley Motors to merge 
and form a single company. 

This amalgamation took its final form in March, and is a notably 
happy one. At Patchway, on the northern outskirts of Bristol, the 
youthful giant of Bristol Siddeley Engines have a first-class team 
committed to the new engine. Original creator of the Olympus, 
and now technical director (aero) of the company, is Dr. Stanley 
Hooker. Engineering in all its aspects is directed by Dr. Eric 
Warlow-Davies and Basil Blackwell, respectively chief engineer 
and deputy chief engineer; and under them is a design side headed 
by Charles Marchant, assistant chief engineer (design), and 
Ernest Briggs, assistant chief designer, and a development team 
under Dr. Robert Plumb, assistant chief engineer Sa 
and Paul Hills, who for many years has looked after Olympus 
development. Between them these men have seen the engine 


Advanced Bristol Siddeley Olympus test-running at Patchway 
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grow in a decade from the world’s first two-spool turbojet with a 
rating of 9,140 lb to a highly developed unit which in its later 
forms has a reheat thrust of 33,000 Ib—the highest rating yet 
announced for any turbojet. 

Farlier forms of Olympus, which are in R.A.F. service with the 
Vulcan B.1 bomber, have established an unmatched reputation; 
never before has a single type of powerplant been the R.A.F.’s 
most powerful, most efficient, most tractable and most reliable 
combat engine. Upon a basis of such quality it has not been par- 
ticularly difficult to plan a family of more advanced engines, and 
this work began around 1953 with the BOI.6, which was giving 
15,000 Ib thrust before the earlier units entered squadron service. 
In production form this engine’s direct descendant is the Olympus 
201, which is rated at 17,000 Ib dry and at 24,000 Ib with fully- 
variable Bristol Siddeley / Solar reheat. A great deal of running 
has been completed at 24,000 Ib, but the TSR.2 will obviously 
have very much more power, and the announcement that 33,000 Ib 
has already been established as a rating must be of no mean con- 
sequence. With two such engines one can begin to appreciate 
the statement of the Secretary of State for Air that one of the key 
factors responsible for the incredible all-round performance of 
the TSR.2 will be sheer engine power. 


Static Testing at Hatfield In recent years the ballistic 
vehicle has become almost as familiar a shape as is the conventional 


aeroplane. These awesome metal cylinders, bent either on man’s — 


destruction or on increasing his knowledge of the Earth and space 
beyond, have in the past been the prerogative of the U.S.A. and 
the Soviet Union. Now a British ballistic device is well advanced 
in development, and it promises to be a vehicle of unusual attrac- 
tion and versatility. Known as Blue Streak, it is being developed 
principally by de Havilland Propellers Ltd.; the vast airframe, 
fabricated from thin sheets of stainless steel, is manufactured by 
de Havilland Aircraft, while propulsion and guidance have been 
assigned to two of the greatest names in the industry, Rolls-Royce 
and Sperry. 

In many respects ballistic devices are unique. In order that one 
may accomplish even the simplest type of mission—military or 
scientific—it must be supported by an extensive “system,” which 











Blue Streak and test towers at de Havilland Propellers, Hatfield 


includes numerous items of ground-support equipment costing 
far more than the vehicle itself. Particularly is this true during 
the design and development period, and at the Propeller Com- 
pany’s test site adjacent to Hatfield aerodrome one may already 
see evidence of the scale of equipment needed for a long-range 
ballistic missile. Already in operation are a massive test tower, 
wherein may be conducted full-scale static and vibration testing, 
as well as a multi-stage servicing tower and a huge rig for the 
study of propellant flow. Other equipment must be provided for 
pressurization testing, investigation of the numerous airborne 
systems, perfection of the launcher and integration of every item 
of the ground-support equipmer.t. 

Blue Streak design is centred at a large office in London, the 
Hatfield site being purely concerned with engineering develop- 
ment. In parallel with this work by the prime contractor a huge 
effort has been marshalled by the host of supporting firms. At 
Derby, Rolls-Royce Ltd., long a world leader with piston and 
turbine engines, have completed the design of a powerful rocket 
engine, a pair of which will lift the Blue Streak off the ground. 
The bare engine has already been test fired at the Rocket Propul- 
sion Establishment at Westcott, Bucks, and static firings of the 
complete vehicle at the flight trials department of Spadeadam 
Waste, in Cumberland, will shortly make the wild Border country 
reverberate with a new man-made thunder. 

Even Spadeadam, however, is insufficiently remote for actual 
flight to be attempted. Blue Streak will enter its element in a 
few months’ time from the extended range of the Weapons 
Research Establishment at Woomera. Already, so it is said, a 
vast amount of work has been completed in preparation for the 
missile; and it is safe to assert that the civil engineering involved 
far surpasses that required by any previous project of the British 
aircraft industry. 

Many times eminent men have questioned the desirability of 
a national British space programme. Admittedly such a programme 
could be initiated only by making sacrifices elsewhere, but the 
existence of Blue Streak makes a British adventure into space a 
task of not unreasonable proportions. In particular, our LRBM 
is instrumental in enabling thousands of men to “get their feet 
wet,” speak a new language and acquire the high morale of a 
team which has successfully entered a new field of endeavour. 
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Experimental Flight Test at Belfast and Bedford \ 
Essentially an experimental machine designed to explore the new 
realm of jet-lift vertical take-off and landing, and transition to 
and from conventional forward flight, the Short SC.1 is now 
undergoing the most interesting phase of its flight-test programme. 
The first machine of this type, XG900, which made its first flight 
(as a conventional aircraft) in April 1957, is now being modified 
to current standard at the company’s factory at Belfast; while 
the second machine, XG905, is the subject of transition trials at 
the Royal Aircraft Establishment, Bedford. 

The overall flight-test history to date has involved three series 
of tests at Boscombe Down and Bedford in which the first machine 
has been proved as a conventional aircraft; and a hovering-flight 
programme in which the second aircraft has been used. The free 
hovering trials were preceded by tethered flights in a special 
gantry at Belfast. All five of the SC.1’s powerplants—four vertic- 
ally mounted lift engines in the central bay and one propulsion 
engine—are Rolls-Royce RB.108 turbojets. 

The Short team at R.A.E. Bedford comprises a 15-man work- 
ing party from the company’s experimental department led by 
servicing engineer Peter Newnham, and a flight-test group of 
five headed by senior flight development engineer Wilfred 
Monteith, a young Ulsterman with a keen spare-time interest in 
gliding. The flying is carried out by Tom Brooke-Smith, the 
company’s chief test pilot, who was assisted during the gantry 
hovering trials by Jock Eassie. One other pilot, S/L. S. J. Hubbard 
of R.A.E. Bedford, has also flown the SC.1 in hovering flight. 

Nine Hussenot recorders and an auto-observer are carried on 
each flight to record just about every piece of flight data there is 
to record. The Hussenots, for example, produce a total of almost 
40 separate traces, of which two alone cover no fewer than 40 
temperature elements. Lift-engine intake températures are par- 
i ly important because of hot-air recirculation effects near 
the ground. 

The two main aspects to be studied in the current transition 
phase of the flight-test programme are the ability to light-up, 
sustain and obtain full power from the lift engines between zero 
forward speed and conventional wing-borne flight; and the ability 
to handle the aircraft in that important speed band—with the 
accent on control, particularly in pitch. Initial trials are devoted 
to ensuring that, once started, the lift engines have sufficient air 
to keep them running and that they handle satisfactorily across 
their power range. 

These trials began with a series of decelerating speed runs at 
various r.p.m. values to speeds slightly below the stall, and are 
being followed by tests to clear the engine performance at moder- 
ate speeds above the hover. This will be done after vertical take- 


Flight trials of the Short SC.1 at 
R.A.E. Bedford 
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Strange beasts in a flight hangar at R.A.E. Bedford: Fairey FD.2 and 
the second Short SC.1—both Rolls-Royce powered 




















off in a series of runs at 10 kt intervals about 30ft above the 
runway. There will then be a gap of some 30 kt to be bridged in 
order to complete transition. Providing the general behaviour 
of the aircraft at low speed has been satisfactory, it will be 
accelerated through the gap into wing-borne flight. The initial 
decelerating transition trials will be made from about 4,000ft, to 
ensure safe recovery in the event of difficulty, and the accelerating 
transitions will be made low over the runway. 

After on-the-spot analysis of results following the flights, the 
end-product of the work of the flight-test team at Bedford normally 
comes in the form of notes and reports published by the com- 
pany’s flight development department, which is headed at Belfast 
by F. E. Youens, chief flight development engineer. The end- 
product of the programme as a whole, however, will not be simply 
the SC.1: it will be the new family of VTOL craft which this 
flight trials programme is proving to be practicable. 


Production Machining at Brough Both the Beverley 
freighter and the NA.39 strike aircraft could be said, for different 
reasons, to have been built like battleships—the one because of 
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its sheer size and the other for the thicknesses of metal used to 
provide its low-level toughness. But there the similarity ends, 
and rarely can there have been a more abrupt change in the 
appearance of two successive models from the same production 
line. This production line is at the Brough, Yorkshire, factory 
of Blackburn Aircraft Ltd. 

Current uction effort at Brough is concentrated entirely 
on the NA.39, and the seventh machine of the development batch 
of 20 made its first flight last month. Production personnel also 
are responsible for the Beverley overhaul and spares programme 
—and the service department is obviously still very much in the 
Beverley picture with representatives out with each of the five 
Beverley squadrons—while the projects office is looking ahead 
to a number of future projects which have been mentioned, but 
not described, by company chairman Eric Turner. 

Production director of Blackburn Aircraft is Thomas Bancroft, 
O.B.E., who found two major new problems in the change-over 
from Beverley to NA.39. The first was the cutting of the large 
integral wing skin panels, eight of which, measuring about 
15ft x 5ft, form part of each aircraft. The second was how to 
handle the machining of the large and complicated steel fittings 
called for in the design. 

In the absence of a machine in this country suitable for milling 
skins of the size indicated, and in view of delivery and price 
snags in the case of U.S. tools, it was decided to design and build 
a special beam-type miller for the first of these jobs. Off-the-shelf 
parts were used wherever possible, and the time taken for the 
design and construction at Brough was less than one year. Design 
features include a worktable 18ft X 8ft, a carriage incorporating an 
Onsrud cutterhead and a hydraulic tracer mechanism, and a 26ft 
beam. To save time, the main elements of the machine were 
made from rolled-steel joists and structural sections rather than 
castings. —Two machines of this type have been installed in the 
heavy machine shop at Brough, and a further two are now 
approaching completion. 

In search of ideas for machining the steel fittings Mr. Bancroft 
made an extended tour of aircraft facilities in the U.S.A., but 
without finding an existing machine which could cope at a satis- 
factory production rate with pieces of the size and complexity of 
those for the NA.39. Again the answer was found to be the 
design of special-purpose machines. In this case it was decided 
to go for multiple-head cutting to save time, and to use electric 
copying (a copying attachment was essential in order that semi- 
skilled labour could be used). 

The end-product of this effort is a row of four-headed milling 
machines in the heavy machine shop. Standard German cutting 
heads are used, in conjunction with Austrian copying equipment, 
and the first six machines in the line have been made by the 
Blackburn and Henschel companies. The seventh is being made 
by Thos. Green & Son Ltd., a Blackburn associate company. 
The complete line is regarded by Mr. Bancroft not as seven 
machines with four heads apiece, but as one machine with 28 
heads giving tracer control over 160ft. Whichever way one looks 
at it, the result is speed in production machining, a speed that has 
so ~ 4 L to complete the manufacture of all seven NA.39s 
on e. 


Production Assembly at Coventry Between 50 and 60 
per cent of the current effort of the aircraft division of Sir W. G. 
Armstrong Whitworth Aircraft Ltd. is concerned with the Argosy 
freighter-coach, six of which have been built to date. Other work 
at the company’s Baginton, Whitley and Bitteswell factories 


Machining at Brough: one of 
Blackburn's beam-type skin millers 
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includes production of Sea 
Hawks for India, and aircraft 
units for the Avro, Gloster and 
Hawker companies, and 

development and production by 
the armament division of the 
Seaslug ship-to-air guided missile, 

The private-venture Argosy 
has provided a most successful 
production story, with only 22 
months elapsing between the first 
drawings ing issued to the 
shops and the completion of the 
first machine. An initial batch 
of ten AW.650 osies is now 
being built, and will be followed 
by the R.A.F. order for 20 
AW.660s. 

Perhaps the most notable 
feature of the basic approach to 
Argosy design and production 
was the company’s strong belief 
in the value of a full interchange 
of ideas between all departments 
concerned at a very early stage. This was reflected in the formation 
of a relatively large number of committees. The design study on 
the Argosy was carried out jointly by the design, production and 
commercial departments; since when the production results 
achieved have stemmed from the joint efforts of groups such as 
the project development committee (with specialized development 
sub-committees), tooling economy committee, modification com- 
mittee, joint production consultation and suggestions committee, 
full-scale test and rig-test progress meetings and production pro- 
gress meetings. The overall aim, which seems to have been 
achieved, was simply to iron out the problems at the earliest 
possible stage and to ensure that everyone working on the pro- 
gramme was aware of what the other groups were doing. 

Among the main production problems of the Argosy was the 
erection of the fuselage which, in spite of its size, was required 
to be built in one piece. The answer was to build it as a ship, 
with the keel resting on felt-lined cradles and employing only a 
few fixed jigging points. Particular attention was paid to economy 
in tooling, and new types of glass-fibre tools were designed and 
used. Among the new facilities established to handle the Argosy 
was a new Redux bonding shop including a 20ft long, 8ft diameter 
autoclave. 

Two A.W.A. factories, at Baginton and Bitteswell, are used for 
Argosy production. Detail parts are made and sub-assembly and 
unit assembly erection takes place at Baginton, where also electric, 
hydraulic and other systems are installed. The uits are then 
transported for final assembly to Bitteswe'i Aerodrome, 15 miles 
away, using a specially designed trailer ‘or the massive fuselage. 
At Bitteswell the centre-section is first mounted on the fuselage, 
and tail booms and tailplane are fitted, after which the aircraft 
grows in all directions; freight doors are hung, inner and outer 
wings are fitted and fins and rudders are attached, followed by 
the flaps, ailerons, elevators and wing tips. Meanwhile the Dart 
engines have been installed and service connections are being 
made. Special multi-tier access staging, complete with shop ser- 
vices, is used since much of the final assembly work is done high 
above ground level. 

After completion to the engine-run stage, the aircraft are towed 
across to the other side of the aerodrome to the flight sheds. The 
production phase is over, and soon they will prove themselves in 


flight. 


Flight Test at White Waltham From Fairey Aviation’s 
flight line at White Waltham, a line including such varied types 
as the Rotodyne, the Gannet AEW.3 and the Tipsy Nipper, we 
chose the Rotodyne as the subject of this flight-test story. There 
to discuss it with us was S/L. Ron Gellatly, chief helicopter test 
pilot, and Idris Phillips of the flight development department, 
who together are responsible for the day-to-day running of the 
trials programme. Chief flight development engineer at White 
Waltham is Maurice Child, while at the main factory at Hayes, 
Middlesex, the position of test superintendent is held by Richard 
Trumper. ; 

The design of the Rotodyne imposes a particularly complex 
flight-development task, since two sets of aerodynamic controls 
(rotor and wing) are involved. Following a long period of pre- 
flight rig testing, the company designed and made for the flight- 
test phase a comprehensive range of special instrumentation for 
obtaining stress and performance data on the aircraft, engines, 
rotor and tip jets. : 

Flight development of the Rotodyne to date has fallen into six 
main phases, the first five of which were as follows: 1, 
resonance checks, proving the powerplant system and control 
system, and clearance of limited a envelope; 2, comple- 
tion of helicopter investigation with strain-gauge recording; 
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3, extension of the helicopter envelope and working-up to transi- 
tions; 4, determining the optimum techniques for transitions and 
looking into the autogiro envelope; and 5, further strain-gauging, 
high-speed flying, examination of single-engine behaviour and 
run-on landing technique and substantiation of the lives of 
components. Se 

After this the wing incidence was changed, from plus four to 
zero degrees, since when the flight programme has included 
longer-range flying, passenger carrying, increased internal load 
carrying, and a large amount of demonstration flying including 
the appearance of the machine at the Paris Show and heavy-lift 
trials using the aircraft in the crane réle (loads included a new 
ught-alloy Army bridge developed by the Mechanical Engineers 
Experimental Establishment). This sixth phase of testing is now 
being continued with extension of c.g. limits and further passenger 
demonstration flying (the rear section of the fuselage is now fur- 
nished airliner-style); and this wil! be followed by further per- 
formance and stability work and crew training. Vibration work 
and tip-jet silencer development have formed, and still form, an 
important part of the programme. The programme described will 
be succeeded. provided a Government contract for the machine is 
placed, by a 2}-year development programme for the production 
Rotodyne (which wi!l differ from the prototype in using Tyne 
powerplants in place of Elands). 

The basic terms of reference, so to speak, for the Rotodyne’s 
flight trials are contained in the M.o.S. design certificate for the 
type. This specifies weight and performance limits, and is brought 
up-to-date as the flight envelope is extended. Prior to each main 
phase a broad briefing meeting is held at which the flight test 
repeesentatives are joined by specialists from all other depart- 
ments (such as aerodynamics, structures and propulsion) con- 
cerned with the aircraft at this stage. The purpose of this meeting 
is to lay down the broad development target for the next month 
or two, and the decisions taken at the meeting are translated into 
a detailed specification in the form of a test flight requisition. 
This states, among other things, exactly what instrumention is 
to be fitted (typically there could be two auto-observer panels and 
three 12-channel Hussenot recorders). 

Before and after each individual flight, more-detailed briefing 
and de-briefing meetings are held between the pilots and the 
various specialists. The work to be done on the aircraft between 
one flight (or series of flights) and the next is laid down in flight 
development notes, which in effect define the new state of the 
aircraft. This includes a reference to the appropriate load sheet, 
so that a complete history is available of the weight and condition 
of the aircraft throughout the trials programme. 

The crew for a typical trials flight would consist of pilot, 
co-pilot and up to three flight observers. The complete flight 
sequence, beginning with take-off and climb and listing the 
subsequent flight conditions, is filled in by one of the observers 
on a flight record or data sheet, and from this outline the phases 
of particular interest are selected for detailed analysis of the 
data obtained. After analysis the immediate results are published 
in the form of flight development circulars, and the consolidated 
results after several flights—the final end-product of the flight- 
development team—is published in the form of flight analysis 
reports. 


Preparation for Service at Warton Within a few 
miles of the Lancashire coast resorts of Lytham St. Annes and 
Blackpool, English Electric Aviation at Warton Aerodrome are 
preparing the Lightning fighter for its operational debut with the 
RAF, next year. Most of the development batch of 20 aircraft 
are now flying, and will soon be followed by the first of the 
Production machines. 

The Lightning aircraft now flying are acting as test platforms 
for armament, autopilot, radar, radio and other systems, with 
Particular aircraft being used for particular aspects of the com- 
plete development picture. Performance and handling qualities 
have been evaluated by the Aircraft and Armament Experimental 
Establishment at Boscombe Down, and for the development of 
items such as the more powerful Avon engines and the Airpass 
radar fire-control system the Rolls-Royce and Ferranti companies 
have been allocated their own aircraft on a full-time basis. 

Operational reliability trials are planned for the near future, 
and for this purpose the R.A.F. will receive its first Lightnings 
before the end of this year. These aircraft will go to the Central 
Fighter Establishment at West Raynham, where the Lightning 
unit will be headed by W/C. James Dell, until recently the Fighter 
Command liaison officer attached to English Electric at Warton. 
Unlike the other development aircraft these machines will not 
Carry instrumentation but will give Fighter Command a fairly 
accurate foretaste of the Lightning F.1 which its squadrons will 
receive next year. 

At Warton, pre-Service liaison with the R.A-F. is currently 
directed along two main channels.’ The first of these is obvious 









Fairey Rotodyne 
during heavy-lift 
trials with Army 
M.E.X.E. bridge 






























from a visit to the aircraft service department, where the first 
classes of R.A.F. groundcrew are now learning about the Light- 
ning. Electrical, airframe, propulsion armament and instrument 
specialists are attending courses of up to four weeks’ duration, 
and later it is planned to train systems technicians who will have 
a wider knowledge of the Lightning and the inter-relation between 
the various individual systems. C.F.E. pilots and technical officers 
are also among the pupils of the training school. 

Among the other tasks of the service department in connection 
with the Lightning are the preparation of operating and main- 
tenance directives and servicing bulletins for the type. Defect 
records are being built up by means of a punched-card system, 
and in the technical office specialist engineers are busy learning 
about the aircraft in preparation for future postings as company 
representatives at R.A.F. stations. A library of publications cover- 
ing all items of Lightning equipment is being built up, and there 
is a continual interchange of information between the department 
and R.A.F. units such as the Central Servicing Development 
Establishment, Technical Training Command, Fighter Command, 


Main auto-observer panel in the forward compartment of the Rotodyne 
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and the Aircraft Engineering directorate of the Air Ministry. 

The second main line of contact between the company and the 
Service is a continuous one, provided by the resident Fighter 
Command liaison officer. From the beginning of the Lightning 
programme until earlier this summer this post was filled by 
W/C. Dell, who has now been succeeded by S/L. P. M. Nicholls. 
The job is basically to keep an operational user’s eye on the 
development of the aircraft as a usable weapons system. This 
includes all the equipment and systems which go into the machine, 
and in particular those which are being used for the first time 
and also associated items such as the pilot’s flying clothing. In 
addition, the liaison officer participates in the company’s flight 
test programme as one of the company’s test pilots. The net result 
has been a continuity of company-Service contact throughout the 
life of the aircraft, and one that has provided a closer co-operation 
of this kind than for any other Fighter Command aircraft. 


Enthusiasm at Croydon A marked contrast to the scale 
and organization of the larger companies is found at Croydon 
Airport, where Rollason Aircraft & Engines Ltd. provide an effec- 
tive service for the light-aircraft fraternity. Enthusiasts catering 
for enthusiasts, this small team has done much to bring new life 
into British sporting flying in recent years. 

Since the formation of the company in 1956 it has specialized 
in the overhaul, repair and complete rebuilding of D.H. Tiger 


Ultra-light postscript: a Rollason Tur- ———— ' 
bulent is wheeled out at Croydon ~ (NO SMOKING \| | \ , oe ton bey ny ——- ped —— years. 
the club, whose members have avaik 
OS able a mixed fleet comprising six Tiget 









English Electric Lightnings in and around one of the Warton flight 
hangars 





Moth aircraft and Gipsy engines. To this work was added in | 5/L-! 
1957 the licence-construction of the French Druine Turbulent +p 
ultra-light. Six of these aircraft, entered for this year’s National | (195 
Air Races, provided something new at Baginton this year, and it Ly 
is worth noting that both the managing director of Rollasons and | 7, ;, 
the company secretary were among the racing pilots on this | retire 
occasion. 

For the Turbulents the company produces its development of | *;, ¢ 
the Ardem version of the Volkswagen engine, which has shown | serve 
several increases in power since the start of the project. a secor 
engine cowling panels and fairings are also produced on the 
premises. Other aspects of current work are the sales agencies | tain 
for Jodel and Thruxton Jackaroo aircraft, and the construction | (195) 
of a Rollason version of the latter machine. Dom 

Reports of other company visits in this article have included the | a. R. 
work of specialized teams or departments within the firms, but | Roy: 
in the case of Rollasons the firm itself is the team, and the strength = 
of the team is 33 men and women. Of these, 22 are production | and 
workers in the main hangar (housing Tiger and Turbulent bays), | exter 
engine section, and the magneto overhaul shop on the opposite oul 
side of the airport. The running of the company is guided by 
decisions taken at a meeting held every Wednesday by Norman | W/C. 
Jones, chairman and managing director; W. V. Fitzmaurice, | {FY 
secretary; and R. F. Thompson, chief engineer. 

Through Mr. Jones the company is linked closely with the 
activities of the Tiger Club, a group of 
skilled light-aircraft pilots who have 
participated at many events on the 
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Moths (including the ss Arch- 
bishop conversions), five tr 
Hornet Moths, one Jodel D.I 















and one Jackaroo, ‘all of which af 
maintained by the Rollason company. 
In many ways the club acts as a shop 
window for new and modified Rollasoa 
aircraft. 

Norman Jones has championed the 
cause of an active light-aircraft mo 
ment in this country in an extreme 
practical way. Our visit to his comp 
diminutive in comparison with the otf 
firms mentioned on these pages, was ® 
refreshing reminder that sheer size # 
not everything. Enthusiasm and prac 

experience of fiying still count 
a great deal. 








Li 






















11 September 1959 


The Flying-display Pilots 


PORTRAITS AND BIOGRAPHIES OF*THE PARTICIPANTS 






today’s test pilots started flying, if not in the proverbial days when Pontius was a pilot, then at least in ancient 

times in relation to modern machines and techniques; they were experienced aviators before some of their 
colleagues in the Farnborough flying display were born. Others, again, were nurtured in a wartime environment; and 
with a distinguished operational record have brought similar dash and skill to the examination and development of 
new aircraft. A third generation is that of post-war airmen (some of whom, however, experienced operational hazards 
in the Korean hostilities and Suez action). With them, the pattern of a more formal test-pilot education seems to be 
emerging. Its lines are: service in the R.A.F. or Fleet Air Arm; a course at the Empire Test Pilots’ School (whose 
work is described on pp. 230-231 of this issue); attachment to one of the Ministry of Supply establishments; then 
a post-Service appointment to an aircraft manufacturer. But there is nothing cut-and-dried about a pilot’s progress to 
the status of civilian test-pilot; chance, inclination or design may take him there. Whatever his method of arrival, 
however, the qualities required are the same: flying skill, courage, determination and truthful reporting. Generally test 
pilots do not work in the public eye, but at Farnborough (where, it should be noted, last-minute changes or cancella- 

tions of aircraft may occur) they are very much in it—and never fail to impress, astonish or entertain. 


Tica PILOT experience is rooted in different soils; it is the product, so to speak, of varying vintages. Some of 








Force; U.A.S., University Air Sqn. 


tbbreviations: A. and A.E.E., Aeroplane and Armament Experimental Establishment; A.F.R.Ae.S., associate fellow, Royal Aeronautical Society; 
{R.B., Air Registration Board; A.T.A., Air Transport Auxiliary; B.A.F.O., British Air Forces of Occupation; C.F.E., Central Fighter Establish- 
nent; C.F.I., chief flying instructor; C.F.S., Central Flying School; E.T.P.S., Empire Test Pilots’ School; F.A.A., Fleet Air Arm; 
mining school; G.A.P.A.N., Guild of Air Pilots and Air Navigators; M.U., maintenance unit; O.T.U., operational training unit; P.F.F., pathfinder 
nce; R.A.E., Royal Aircraft Establishment; R.A.F.O., Reserve of Air Force Officers; R.Aux.A.F., Royal Auxiliary Air Force; T.A.F., Tactical Air 


F.T.S., flying 
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F/L. J. W. Allam (Victor B.2): Deputy chief test 
pilot of Handley Page, which he joined in 1954 
after serving with the R.A.F. and R.A.F.V.R. 
since 1942. + A the oo hog gt i 
supersonic speed; made first flight o ictor B.2 
on flight cn February 20 this year. Took No. 9 E.T.P.S. 
course and No. 5 course, Test Pilot Training 
Division, U.S. Navy; with “B” Sqn., A. and 
AEE., 1951-53. 
dded in | $/L.P. P. Baker (Victor B.2): Entered R.A.F. in 
irbulent 1943; flew Sunderlands (1946-49) with Nos. 201, 
: 209 and 239 Sqns. Attended C.F.S. course, then 
National (1950-52) imstructor at F.T.S. and advanced 
> and it F.T.S. Took No. 12 course, E.T.P.S., in 1953; 
at A. and A.E.E., Boscombe Down, 1954-56. 
ons and | Tyior at ET P.S.. 1957-59; in July’ this year 
on this | retired from R.A.F. to join Handley Page. 
nent of P. Barlow (Sea Vixen): Development test pilot 
at Christchurch since January this year, having 
shown served in the Royal Navy since 1942 and been 


reglass | seconded to de Havilland in 1957 for Sea Vixen 


flying. Trained at the R.N. Engineering College, 
ca the Plymouth (1944); engineer in MS. ictorious; 
gencies trained as a pilot (1949), then with No. 804 Sqn. 
ruction (1951-1953); at E.T.P.S. (1953) and at Boscom 

Down (1954-1957). Holds the D.S.C. 
ded the | A. R. Barnard (Conway-Vulcan): Joined Rolls- 
ns, but Royce in 1952, having served in the R.A.F. from 
rrength 1942 and then in the F.A.A., to which he trans- 

ferred in 1944, Was in the Far East until 1946 
luction and later joined No. 800 Sqn. on a four-year 
bays), | extended commission. Was recalled for 18 months 
pposite during the Korean war and during that period 
ied by q ied as a B.1 instructor at the C.F.S. 


W/C. R. P. Beamont (P.11): Manager of flight 
operations and chief test pilot of English Electric, 
which he joined in 1947, Had a distinguished 


/L. J. W. Allam S/L. P. P. Baker 








J. Clair 


wartime career in the R.A.F., in which he served 
from 1938. Commanded No. 609 (West Riding) 
Sqn., with whom he introduced the day-and-night 
“train-busting” technique, and Nos. 122 and 150 
Wings. During the anti-flying-bomb offensive 
destroyed 32 of these weapons. Taken prisoner 
in 1944; on returning to this country commanded 
the Air Fighting Development Sqn. at the C.F.E. 
Is an O.B.E.; holds the D.S.O. and D.F.C. 


A. W. Bedford (Hunter FGA.9 and 66A): Chief 
test pilot of Hawker Aircraft, having joined the 
company in 1951 after being at the R.A.E. Farn- 
borough (1950-51). Entered the R.A.F. in 1940 
and served with Nos. 135 and 605 Sqns. in the 
Far East; in 1944 was a flight commander at the 
Armament Practice Camp and the following year 
went to No. 65 Sqn., Comins a flight com- 
mander. Attended the E.T.P.S. where he was 
O.C. Instrument Weather Flight in 1949. Holds 
many gliding records and a Gold “C” with two 
diamonds. Appointed chief test pilot in 1956. 


A. L. Blackman (Vulcan): Test pilot with A. V. 
Roe since leaving the R.A.F., which he joined in 
1948 after taking an Honours degree in physics 
at Cambridge University, Flew with Nos. 5 and 
11 Sqns. in 2nd T.A.F., then took the E.T.P.S. 
course, — a distinguished pass, With “B” 
Sqn. at the A. and A.E.E. until August 1956. 


J. Blair (Twin Pioneer co-pilot): Joined Scottish 
Aviation in 1947, having served in the R.A.F. 
(1940-46), flying Liberators in Coastal Command. 
Qualified instructor and airline captain, Latterly 
concerned with experimental and production test- 
flying of Pioneers and Twin Pioneers. 


R. S. Bradley (Wessex): Assistant chief test 


pilot of Westland Aircraft, having joined the com- 
pany in 1950 as an experimental test pilot. Served 


A. R. Barnard 


P. Barlow 





R. N. R. Bradley 





G. R. 


in the F.A.A. (1941-46), flying with No. 1833 Sqn. 
and later as C.O. of the Commend Flight at 
Donibristle. After the war became chief test pilot 
of Helliwells Ltd. 


T. W. Brooke-Smith (SC.1): Chief test pilot, Short 


Brothers and Harland, having been appointed 
after taking an E.T.P.S. course in 1947-48. 
Started flying when 16, obtained “A” and “B” 
licences and for four years flew for a number of 
charter companies. At the outbreak of war was 
with Air Despatch Ltd. and in 1940 was stationed 
in France, flying Rapides on Army and R.A.F. 
communications. In 1941 joined the A.T.A. and 
the following year came to Belfast to start the 
Stirling pilots’ pool for delivery flights. Has 
flown over 130 types and been responsible for the 
entire SC.1 test flying programme. Was awarded 
the Derry and Richards Memorial Medal this year 
for his outstanding contribution to the develop- 
ment of British aircraft. 


Bryce (Vanguard): Chief test pilot of 
Vickers-Armstrongs (Aircraft), having joined the 
company in 1946. Started flying in 1939, when he 
entered the R.A.F. Subsequently served in 
Fighter, Coastal and Transport Commands and 
with the King’s Flight. Is an O.B.E. 


P. O. Bugge, (Comet 4B): de Havilland chief 


development test pilot, having been with the 
company since 1949. Born at Kristiansund, 
Norway, in 1918 and entered the Norwegian Air 
Force in 1939. After the German invasion esca 

to Britain and in 1941 joined the R.A.F., serving 
with Nos, 604, 255 and 85 Sqns. ‘gone ay, 
and Mosquitos). In December 1955 co-pilot of 
the Comet 3 on its round-the-world flight and in 
July of the 4B which won a special prize for 
“originality and ingenuity” for a B.E.A. a 
in the Daily Mail race from London to Paris. 


W/C. R. P. Beamont A. W. Bedford 














G/C. J. Cunningham. 





S/L. W. R. Gellatly 


J. G. Burns C. A. Capper 


THE FLYING-DISPLAY 
PILOTS... 


J. G. Burns (NA.39): Joined Blackburn Aircraft 
in January this year after being with Hunting 
Aircraft since February 1958. reviously served 
in the R.A.F., which he entered in 1946 as a 
Cranwell cadet. With No. 56 Sqn.; went to 
C.F.S. in 1951; took No. 13 E.T.P.S. course in 
1954; at the A. and A.E.E. from_1956 to 1957. 
Has been awarded two Queen’s Commendations 
for Valuable Services in the Air. 


C. A. Capper (Sea Vixen): Joined de Havilland in 
1953 as am experimental test pilot, having started 
flying in the R.A.F. in 1942. Flying instructor 
in Canada, 1943-44; test pilot at No. 308 M.U., 
Allahabad, 1946; with No, 4 Sqn. in B.A.F.O 
1946-48, before going to the E.P.T.S. Test ilot 
at the Aero Fli fi arnborough, 1949-52. Chief 
test pilot, D.H. Christchurch, since Jan. 1959. 


w/C. N. J. Capper (Twin Pioneer): Chief test 
pilot and flight manager of Scottish Aviation, 
which he joined in 1936. Learned to fly at No. 2 
F.T.S., Digby, in 1929; served in the R A.F. until 
1934 and then again from 1939 to 1944. Has 
flown 8,000 hr as an airline pilot, flying instructor 
and test pilot, Holds the A.F.C 


R. E. Clear (Sea Vixen): Development test pilot 
at de Havilland Christchurch since last January. 
Joined Airspeed in 1936; introduced the first 
Oxford trainers to the R.A.F. and R.C.AF., 
1937-39. Appointed test pilot in 1940; E.T.P.S. 
course 1945. Since 1957 test and development 
flying of Ambassadors, Vampire trainers, Venoms, 
Sea Vixens. 


D. A. S. Colvin (Westminster): Joined Westland 

Aircraft in 1949 and is the company’s longest- 
serving test pilot. In the R.A.F. from 1940 to 
1946, with Nos. 64 and 249 Sqns., being awarded 
the D.F.C —_ Scottish Aviation after the 
war as an airline pilot and first flew helicopters 
in 1948 


Lt-Cdr. R. R. Crayton (Leonides Major Whirl- 
wind) : Timed Westland Aircraft as a test pilot 
last year on retiring from the Royal Navy, which 
he entered in Flew fixed-wing ‘aircraft 
(with No. 836 +. at Stretton as a test pilot, 
at the C.P.S. and R.A.F. Syerston) until 1952, 
when he took a helicopter course. Thereafter on 
instructional duties (1953-54), with No. 848 Sqn 
in Malaya and with Nos. 845 and 701 Sqns. 


G/C. J. Cunnin (Comet 4B): de Havilland 
Aircraft chief test pilot since 1946 and a director 
since last year. Started flying for the company in 
1938. Served in the R.A.F., becoming the highest- 


S/L. L. De Vigne 


J. A. Hanslip 





W/C. N. J. Capper R. E. Clear 


scoring (20) night-fighter pilot. First flew the 
Comet in 1949 and has subsequently set up many 
records with these aircraft. Chief pilot on the 
Comet 3 world flight in 1955; last year captained a 
Comet 4 on the fastest-ever Atlantic crossing by 
an airliner and the fastest long flight (Hong Kong 
to London in daylight, 16 hr 16 min flying time). 
Is an O.B.E. and D.L.; holds the D.S.O. and two 
Bars and the D.F.C. and Bar. 


S/L. L. De Vigne (Gnome Whirlwind): Test pilot 
with Westland Aircraft since 1953, having served 
in the R.A.F. from 1940 to 1951. Won the D.S.O. 
and D.F.C. serving with No. 627 Sqn. (Mos- 

uitos) in the P.F.F. Test pilot with No. 41 

roup, Maintenance Commara, 1945-46; took 
No. 6 E.T.P.S. course, 1957; Service and civilian 
test pilot with R.A.E. Farnborough, 1948-52, 
being awarded A.F.C. Chief test pilot, Arm- 
strong Siddeley Motors, 1952-53. Carried out 
— test flights on the deflected jet Meteor 
(Nene). 


J. S. Fay Of Whestlan Test pilot and chief flying 
instructor of Westland Aircraft, having joined the 
company in 1952. Served in the F.A.A. from 
1940 to 1945—with No. 832 mn. in H.M.S. 
Victorious, at the Service > nit, the Heli- 
ones Unit at Hanworth and A.S.E. Haslemere. 
ha B.E.A. Helicopter Unit 1947-52. Author 
of The ‘Helicopter and How It Flies. 


. M. S. Ferguson (Canberra PR.9): Joined 
English Electric as production test P in 
January 1955; now senior production test pilot. 
Started flying in August 1950, when he entered 
the R.A.F.; after Semobilizstion served with 
No. 603 (City of Edinburgh) Sqn., R.Aux.A.F. 


W. P. L. Fillingham (Comet 4B): de Havilland 
development test pilot at Hatfield. Joined the 
company in 1936 as a student at the D.H. 
Technical School; appointed a test pilot in 1939. 
Went to the Canadian de Havilland Co. in 1943 
to test-fly the Mosquito and train other pilots, later 
Australia Wo Mosquitos in both America and 
yy s = the King’s Cup Race in 1953; 
is an 


E. G. Franklin (Argosy): Chief test pilot of Arm- 

strong Whitworth Aircraft since January 1948, 
having re-joined the company (with whom he had 
been an apprentice) in 1945 as a test pilot. Served 
during the war with Nos. 78 and 35 Sqns. 
(Whitleys and Halifaxes), winning the D.F.C. and 
being awarded the A.F.C. for instructional duties. 
Started test-flying in 1942, before completing a 
second tour of operations (in the F.). 
Attended No. 2 course at the E.T.P.S. in 1944, 
before going to the A. and A.E.E. and then 
to A.W.A. 


S/L. W. R. Gellatly (Rotodyne): Joined the 
R.N.Z.A.F. in 1940. Between 1942 and 1945 did 


J. S. Fay . M. S. Ferguson 


S/L. H. G. Hazelden 


S/L. J. G. Harrison 
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77 light bomber and G.R. operations; f, 

1944 to July 1945 commanded No, oe 
R.A.F. permanent commission, May 1947, 

at No. 231 O.C.U., 1947-48; flight Commander, 
No. 139 Sqn., until Feb. 1950. E.T.P.s. 
1950; helicopter flight commander at A, 
A.E.E., 1951-54 RAF. Staff College 

19 54-55, then "jad Fairey Aviation. 
member, Helicopter Association, 1953. SS and 
May 1956-May 1959. Duke of Edinburgh 

2. 3 first royal flight in a helicopter ora 


J. A. Hanslip (Comet 4B): de Havilland 

ment test pilot at Hatfield, havi rejoined 
ong A as a test pilot in i947. gy 4s 

been with D.H. at Leavesden, then elaine aa 

iot in the R.N.V.R. and served in the F.AA 

rom 1942 to 1945, Before going to Hatfield wa 
at the Chester (1948-53) _ Christchurch 
(1953-58) factories of de Havilland 


oe. Harrison (Vulcan): Chief test 
Vs Roe since January last year, here ~ 

the company as a test pilot in February 1984 

Entered the R.A.F. as an apprentice in by 

started flyi in 1941. Completed 

Canada and me an instructor iy In oa 

posted to a Mosquito O.T.U. 

with No. 605 Sqn. in 2nd PAE TPs 

course, 1949; joined the why. 9, See a 

the R.A.E., being awarded the A 


S/L. H. G. Hazelden (Dart-Herald): Appointed 
chief test pilot of Handley Page three months 
—~ jiecrs ta San ark in 1947. Flew 
ens on No. 44 Sqn. during the war, winning 

D.F.C. and Bar. Subsequently instructed at 
No. 14 O.T.U. then went to No. 83 Sqn. Took 
the E.T.P.S. course and went to the A. and 
A.E.E., later commanding the Heavy Aircraft 
Test Sqn. Appointed O.C. the Civil Aircraft 
Test Section and awarded a King’s Commenda- 
tion. Received the Queen’s Commendation last 
year. 


A. J. Heyworth (Conway-Vulcan): Rolls-Royce 
chief test pilot since 1954, having been posted to 
the company from the R.A.F. in 1954 for special 
duties. Served with Bomber Command during 
the war, with No. 12 Sqn., completing two tours 
of operations. Won two D.F.C.s and was men- 
tioned in despatches. 


P. Hillwood (P.11): Began test-flying in 1945 
while still in the R.A.F., following instructional 
duties. Pilot on the return journey of the Can- 
berra which on August 26, 1952, made a record 
two-way Atlantic crossing in 10 hr 3 min 18.13 sec 
at an average speed of 605.52 m.p.h. With R. . 
Beamont was awarded the Britannia Tae & 
this flight. In February 1956 set up an 
London - Cairo record of 551.8 m.p.h. in 2 
Canberra B.8 


E. G. Franklin 


W. P. 1. Fillingham 
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C.T. D. Hosegood J. J. M. Jettery 


Lt-Cdr. J. G. P. Morton 





R. Morris 


C. T. D. Hosegood (Bristol 192): Bristol Aircraft 
chief helicopter test pilot since 1951. Served in 
the Fleet Air Arm during the war, being appointed 
to the first armed merchant cruiser to be fitted 
with a catapult. One of the first Naval pilots sent 
to the U.S.A. for helicopter training, serving with 
various experimental units after his return to — 
U.K. in mid-1944 and on loan to the R.A.F. 

Beaulieu, where the Helicopter he 
Unit originated. Joined the Bristol Aeroplane Co. 
in 1948, to assist in helicopter test and 
development flying. 


J. J. M. Jeffery (Skeeter): Helicopter test pilot 
with Saunders- Roe since 1950, having served in 
the F.A.A. from 1940 to 1946. In 1944 took a 
helicopter instructor’s course in the U.S., later 
becoming helicopter instructor and test pilot at 
the Aerial a Development Unit. Instructor 
and senior helicopter test pilot at the Air/Sea 
Warfare Development Unit, 1945-6. 


D. McM. Knight (Lightning): Began flying with 
the R.A.F. in 1949, and from 1951 to 1954 was a 
member of No. 603 (City of Edinburgh) Sqn., 
R.Aux.A.F. Joined English Electric in June 1953. 


Lt-Cdr. P. M. Lamb (SR-N1): Chief test pilot 
(fixed-wing aircraft) of Saunders-Roe, having been 
appointed to that post this year after joining the 
company in 1958. Had previously served in the 
F.A.A. since 1941, being awarded the D.S.C. 
for Korean operations in 1950 and a Bar to it in 
1956 following the Suez action. Took No. 10 
E.T.P.S. course in 1951 and in 1954 awarded 
the A.F.C. for work at the Naval Test Sqn., 
Boscombe Down. Commanded No. 810 Sqn. from 
1955 to 1957 and No. 700 Sqn. from 1957 to 1958. 
His 3,200 hr experience includes 30 hours’ 
hovercraft flying. 


S/L. J. O. Mathews (Gannet AEW.3): Joined 
Fairey Aviation as a test pilot in November 1946, 
following service with the R.A. F., which he joined 
in 1940 at the age of 19. Flew with No. 125 
Newfoundland) and later No. 157 S re equipped 
with Mosquitos. Awarded the D.F.C. in 1944 
for anti-flying- ib operations and in the same 
year a Bar to it for night-fighter work over 
France. Won the D.S.O. in 1945. 


H. C. H. Merewether (Hunter FGA.9 and 66A): 

A South Af ican, who joined Hawker Aircraft as 
a test pilot in 1954 after serving with the F.A.A. 
(1943-46) and being trained as a pilot by the U.S. 


Navy (1944-45), In the R.A.F.V.R. (1947-51) 
and with No. 615 Sqn., R.Aux.A.F. (1951-56). 
ore joining Hawker was with Vickers- 


Armstrongs as a technician in the research and 
development dept. 


R. Morris (Gannet AEW.3): 


coined Fairey 
Aviation in 1952 after leaving the 


oyal Navy, in 
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D. McM. Knight Lt-Cdr. P. M. Lamb 


P. Murphy R. M. Oliver 


which he served as a pilot and deck landing control 
officer. Had previously (1943-44) been in the 
R.A.F. Took the 1953 E.T.P.S. course. 


Lt-Cdr. J. G. P. Morton (Rotodyne): Joined Fairey 
Aviation as a test pilot in September 1955, havin 
ae viously been lent to the compan 4 by the Roys 

avy, which he joined in 1943. Received fying 
training with the U.S. Navy, then became a 
flight commander in No. 1835 Sqn. (1944-45), 
later serving in H.M.S. Colossus and Theseus. 
Flight commander, helicopter flight, Underwater 
Development Establishment (1949-50); sub- 
rept at C.F.S., with No. 705 Sqn., at the 
A. and A.E.E. and in H.M.S. Centaur until lent 
to Fairey Aviation in March 1955. 


P. Murphy (Victor B.2): donet Handley Page last 
year after being with Vickers-Armstrongs (Air- 
craft) since 1951 as an experimental test pilot, 
involved in Valiant and Viscount development. Had 
previously served in the R.A.F., qualifying as a 
pilot in 1947 and from 1948 to 1951 serving with 
Nos. 56 and 66 (day-fighter) Sqns. Was aerobatic 
team leader and, flying Meteors, took part in many 
displays including that for the Festival of Britain 
in June 19 


R. M. Oliver (Gnat): Joined Folland Aircraft as a 
test pilot in 1957. Flew fighter aircraft during 
the war with the R.A.F, (in the Battle of Britain 
and from Malta) and after the war with No. 600 
(City of London) Sqn., R. Aux. A.F. Before join- 
ing Folland was chief de with 
the Connaught Engineering Co., working on and 
driving Grand Prix racing cars. 





S. B. Oliver (Jet Provost): Chief test pilot of 
Hunting Aircraft, which he joined in 1954. 
Entered the R.A. E. in 1942 and commissioned in 
1945, transferring to the Royal Navy (Air Branch) 
later that year. id _an instructor’s course + a 

.S. and took the E.T.P.S. course in 1950 
Naval test pilot at the A. and A.E.E. (1951- 32) 
before joining Hunting Aircraft. 


J. R. S. Overbury (Jet Provost): Joined Pe 
Aircraft this year from Saunders-Roe, with whom 
he had been since 1956, undertaking development 
flying on the SR.53. Had —s served in 
the Royal Navy since 1943, being granted a per- 
manent commissien in 1950. With Nos. 816 and 
810 Sqns. (H.M.S. Ocean and Theseus); C.F.S. 
course, 1950; E.T.P.S. course, 1953; Naval Test 
Sqn., A. and A.E.E., 1954-56. Holds point-to- 
point records for London - Amsterdam in a Sea 
Hawk, Rome - Malta in a Sea Venom. Won 
D.H. Trophy in 1954. Did initial deck-landings 
in D.H. 110 (Sea Vixen). 


G. R. I. Parker (NA.39): Having served in the 
R.A.F. and F.A.A. and been a test pilot at the 
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S. 8. Oliver 


R.A.E., joined General Aircraft in May 1948. His 
flying there included the tuail-less ler, and 
whilst with Blackburn & General ircraft he 
carried out the first flight of the H.P.88, the Victor 
scale model. Holds the D.F.C. and Bar, A.F.C., 

and a King’s Commendation and has 
twice been mentioned in despatches, 


H. Phillips (Skeeter): Joined Saunders-Roe last 
year as a helicopter test pilot, having been on 
helicopter testing since 1955 at the A, and A.E.E. 
Previously served in the Royal Navy from 1934, 
training as a F.A.A. pilot in 1939. as com- 
missioned in 1943. After serving in H.M.S. 
Illustrious and Formidable completed a helicopter 
course in 1949. From 1950 to 1952 was with the 
U.S. Navy, then commanded Nos, 706 and 845 
Sqns. (1953-55). 


G. H. Pike (Beaver): de Havilland experimental 
test pilot, having joined the company as an appren- 
tice in 1936. Was in the R.A.F. F.11 Reserve that 
year and the .R. in 1938, From 1940 to 
1942 was a test pilot with the DH. Engine Co., 
and with D.H. Aircraft from 1942 to the present. 
Transferred to Hatfield in November, 1953. 


R. L. Porteous (Aiglet): Chief test pilot of Auster 
Aircraft since 1948 and sales director since 1956. 
Learned to fly at Hatfield in 1935 and before the 
war was flying instructor, junior test pilot and 
sales representative with Philli a and Powis (Miles) 
Aircraft, Reading, In the R.A.F.O. from 1937 
onwards; president of the Central Examining 
Board, Rhodesia, 1944-45; manager and C.F.I., 
Derby Aero Club, 1947-48. In 1947 set up a 
100 km closed circuit record in a Chilton. 


K. M. Reed (P.531): Appointed Saunders-Roe 
chief helicopter test pilot last year, having joined 
the company in 1952 as senior helicopter test pilot. 
On July 14 this year became the first helicopter 

ilot to be awarded a G.A.P.A.N. Master Air 
ilot (Test Pilot) Certificate, Served with Imperial 
years a before a the F.A.A. in 1941. Two 
ears ~¥ took a helicopter flying course in the 
us in 1944 a helicopter maintenance test 
iiss’ ‘oat, Formed No. R.N. Helicopter 
ight in 1945 and two years later formed and 
commanded No. 705 Sqn. In 1949 joined West- 
land Aircraft as senior helicopter test pilot and 
in 1951 flew the first British helicopter passenger 
service, between London and Birmingham. 


A. F. C. Roberts (Canberra PR.9): Joined Short 
Brothers & Harland as a test pilot in 1957 and has 
been responsible for production flight- -testing of 
Short-built Canberra PR.9s, in addition carrying 
out the high-altitude phase of Canberra U.10 
development. Aged 23, he entered the R.A.F. in 
1954 and subsequently served with No. 615 
(County of Surrey) Sqn., R.Aux. 
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THE FLYING-DISPLAY 
PILOTS... 


H. C. Rogers (Conway-Vulcan): Assistant chief 
test pilot of Rolls-Royce, which he joined in 1948. 
Entered the R.A.F. in 1938 as an aircraft appren- 
tice and trained as a pilot in 1941. Flew Lancasters 
on operations (winning the D.F.C.) and later 
served in Transport Command. Was C.F.I. at 
Tollerton Airport before joining Rolls-Royce. 


R. N. Rumbelow (fet Provost): Joined Hunting 
Aircraft in April 1957 after serving in the R.A.F. 
since 1951 as with No. 208 Sqn. in the Middle 
East from 1953 to 1955, then a flying instructor 
for the following two years. Winner of the Wright 
Jubilee Trophy for aerobatics in 1956. 


S/L. M. x Savage (Vulcan go-oaen: Attached to 
A. V. Roe & Co. since 1957 as R.A.F. Bomber 
AT liaison . Has ‘served in Trans- 
— Command with Nos, 24 (Commonwealth), 
246 and 511 Sqns., and was a flight commander 
(1949) with No. 48 Sqn. on supply-dropping duties 
in Malaya. Pilot examiner with Transport 
mand examining unit, personal pilot and A. D.C. 
to the C-in-C. 2nd A.F. (1954); C.O. the 
Bomber Command communication sqn. (1956). 


W. H. Sear (Westminster): Seconded to Westland 
Aircraft in 1953 after completing the .T.P.S. 
course in 1951 and being ted to “C” Sqn., 
A. and A.E.E., Boscombe Served in the 
R.A.F. from i942 to 1945, transferring in the 
latter year to the F.A.A., in which he was with 
No, 891 and subsequently Nos. 812 and 816 Sqns. 
After taking a C.F.S. course was appointed Naval 
instructor at R.A.F. Syerston. 


Cc. W. (Argosy): Joined Armstrong 
Whitworth Aircraft as a test pilot after being on 
the R.A.P. poaes ¢ uadron at Boscombe Down. 
Originally joined t A. F. in 1942, training in 
Canada and staying there as a flying instructor 
until 1944. Next year he transferred to the 
F.A.A. and on demobilization returned to Lough- 
borough College. He spent two years as a 
technical assistant with Bristol Aero Engines then 
rejoined the R.A.F. in 1950, serving as an 





P. Varley 





R. N. Rumbelow 





S/L. E. A. Tennant 


S/L. M. H. Savage 





G. F. Thornton 


instructor with Flying Training and Coastal Com- 
mands (1951-56) before going to Boscombe Down. 


J. W. C. Squier (Lightning): Chief production 
test pilot, English Electric Aviation, having joined 
the company from the R.A.F. in 1946 after test 
flying aircraft for the previous five years. Has 
demonstrated the Canberra at Farnborough and 
the Paris Show. Was a Battle of Britain pilot. 


S/L. A. Tennant (Gnat): Chief test pilot of 
feitand Aircraft, es ines the company in 
June 1953. Served with the R.A.F. during the 
war on No. 256 Sqn. (Defiants) and No. 257 Sqn 
(Typhoons) and was awarded the D.F.C. 
1949 went to the E.T.P.S., Farnborough, and 
thence to the A. and A.E.E, at Boscombe Down, 
where he remained until joining Folland Aircraft. 


G. F. Thornton (D. H. C. Beaver): Joined de 
Havilland Aircraft from the R.A.F. in 1949 as a 
production and development test pilot at Hatfield 
and is now attached to the sales a 
Trained in the U.S. (1942-43) and flew $ 
and Spitfires with No. 2 Sqn., 2nd T.A 
(1944-45). Was with No. 208 Sqn. in Palestine 
(1947) then at the C.F.E., West Ra or his 
last two years of R.A.F. service. Se Dre 


Towle (Javelin): Experimental pilot with 


J. 
Gloster Aircraft since March 1957, having joined 


the company from Short Bros, Started flying in 
Nottingham U.A.S. in 1951; flight commander in 
No. 605 Sqn., R.Aux.A.F., 1954. 


E. B. Trubshaw (Vanguard): Deputy chief test 
ilot of Vickers-Armstrongs (Aircraft) since 1951, 
aving previously been a King’s Flight pilot (from 

August 1946 to December 1948) and on the staff 
of the Empire Flying School at Hullavington 
durii 1949. Later he was on the staff of the 
R.A.F. Flying College at Manby, 


L. P. Twiss (Gannet AEW. 3): Chief test pilot 
of Fairey Aviation since June 1957; from March 
1956 until December 1957 holder of the world 
absolute speed record of 1,132 m.P. -h. in the 
F.D.2. Joined the F.A.A. in 1939 and during the 
war won the D.S.C. and Bar. Appointed to the 
Night Fighter Interception Unit and then 
detached to the British Air Commission in the 
U.S.A, for —_ art fighter evaluation. In 1945 


went to the E » going from there to the 
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Naval Squadron at the A. and A.E.E. Joined 
Fairey in 1956 and since 1949 has taken part in 
all deck-landing trials of Fairey aircraft. 


P. Varley (Argosy): Test pilot with Armstrong 

Whitworth Arcreft, which he joined after four 

years with Gloster Aircraft where he was 

chief test pilot. Was with the R.A.F. from 194], 

flying with No. 89 Sqn. in ‘Singapore. Left the 

— in 1947, but rejoined the year, 
ew Hornets 


Ms No 19 Sqn., t Crs. oa E.T.PS. 
Wwiy and was with can Sqn. at the A. and 








P. M. R. Walton (Argosy): Started test fiying 
with Armstrong Whitworth Aircraft in 1953, after 
a short time on the company’s design staff. Joined 
the R.A.F, in 1942 and later instructed at South 
Cerney and Church Lawford. Left the Service 
. 1948, = ._, at Bi ¥ 

niversity mec! engineering. Joined 
No, 605 county of Yog-y ae R.Aux.AF., 
in 1949, becoming C.O. 


D. J. Whitehead (NA.39): Qualified as a pilot in 
the R.A.F. in May 1945, three months later trans- 
ferring to the Royal Navy, his service including a 
wide experience of many different types of air- 
craft, ‘fook E.T.P.S. course in 1954, and the 
following year appointed to the Naval Test 

uadron at Boscom wn, where he flew 41 
different types and evaluated the Scimitar from 
the first prototype and deck-landing assessment 
through to the C.A. release. Awarded A.F.C. 
for this work. Was It-cdr. on a permanent com- 
mission before retiring from the Navy to join 
Blackburn. 


Wilson (Comet 4B): Joined de Havilland in 
Fis? as Comet development test pilot. Served in 
= R.A.F. san 1942, with Nos, 558 and 

Rg .E.A.A.F. Joined Scottish Airlines 
1948 EA 1950, B.O.A.C. (Comet Fleet) 1952, 
Constellation Fleet 1954. Development pilot, 
Hunting Clan Air Transport, 1955. 


G. Worrall (Javelin): Chief production test pilot 
with Gloster Aircraft since 1954, having jomed 
the company in 1950. Previously served with the 
R.A.F. (1941-48) then with No. 616 Sqn, 
R.Aux.A.F. Has over 2,500 hr on 30 erent 
types. 




















Members of the No. 111 Sqn. aerobatic team in vic formation, headed by their C.O. and leader, S/L. Peter Latham. From left to right, the 

pilots are (front row) F/L.s A. Brindle and S. Wood, F/O. W. R. Clayton-Jones, F/L.s P. B. Hine and M. B. Kemp, F/O. M. S. Wild, F/L.s F. L. T. 

Smith and L. A. Boyer; (second row) F/L. D. J. M. Edmondston, F/O. R. E. Hyams, F/L. B. Mercer, F/O.s N. Lamb and A. M. Aldridge; (next to the 
back) F/L. F. Grimshaw; (back) F/L. R. Colwill 


THE FLYING DISPLAY PILOTS... 


Royal Air Force 


Aam6 1. Mariel Br. ss 


Pilots of Treble-One Squadron—the 
“Black Arrows” formation aerobatic 
team—are seen above on the ground, a 
comparatively unusual situation for these 
maestros of airborne manceuvre. This 
group was taken at their headquarters, 
R.A.F. Wattisham (near Ipswich) and in 
the background are three of the black- 
painted Hunter F.6s which are the squad- 
ron’s current mounts and will be much in 
evidence at Farnborough this week. This 
is the third successive year in which No. 
lll has performed at the S.B.A.C. Show 
and the squadron brings with it an inter- 


national reputation for disciplined show- 
manship, gained not only at many displays 
in this country but also during visits to 
European capitals. 

In the picture on the right are the two 
pilots from the Central Flying School at 
R.A.F. Little Rissington, F/L.s P. J. Hirst 
(left) and J. Rhind, who are performing 
synchronised aerobatics at the display in 
their red-and-white Jet Provosts. This is 
the third year running that C.F.S. has con- 
tributed to Farnborough, and the standard 
of its specialist flying is clearly as high as 
ever in these capable hands. 


Royal Navy 


CIMITARS of No. 807 Squadron have recently figured in 
brilliant air-to-air studies pictured in the pages of Flight: 
here, for a change, their pilots—who are performing at Farn- 
borough as a formation aerobatic team—are pictured on terra 
firma, The squadron was the second Royal Naval unit to be 
formed with Scimitars, and has been working-up at Lossiemouth 
prior to its preparation for the S.B.A.C. Show. Early in the New 
Year it is to embark in H.M.S. Ark Royal: the Farnborough dis- 
play forms a temporary break in its operational training for the 
serious business of being one of the Navy’s front-line squadrons 
equipped with the very latest types of aircraft. For with the Sea 
Vixens, these Scimitars give the Fleet Air Arm a striking power 
such as it has never previously possessed. 


Pilots of No. 807 Sqn. ready for the word “go” with their commanding 

officer, Lt-Cdr. K. A. Leppard, in the van. With him are (left to right, 

kneeling) Lts. P. J. Lovick, G. B. Hoddinott, P. H. Perks, I. McE. B. 

Aitchison, D. Pentreath and Lt-Cdr. T. C. S. Leece. Standing at the 

rear are (left to right) Lt-Cdr. J. T. Checketts, squadron engineer 

officer; C_A.A. (A/E) E.R. Morris; and Lt-Cdr. M. J. Gibson, squadron 
electrical officer 
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Missiles and Spaceflight 





International 


Andrew G. Haley, president of the 

International Astronautical Federation, 

presenting his address at the opening 
session of the tenth congress 








tenth congress of the International Astronautical Federa- 
tion at Church House, Westminster, last week was in fact 
not a paper at all. It was the address given by Mr. Aubrey Jones, 
Minister of Supply, when he officially declared the congress open 
and, although he refused to stray into the realm of politics in 
discussing Government support for spaceflight, he presented a 
thoughtful scientific account of the arguments for and against 
space research. Mr. Jones, we gathered, was for. 

The support which Galileo had received from the Grand Duke 
of kiorence in 1610 had been in defiance of the accepted academic 
opinion, Mr. Jones pointed out, and history had shown that 
academic opinion had been wrong. Thus modern princelings— 
or governments—ought not automatically to accept what the 
academic world said—neither ought they automatically to reject 
it, but they must independently and critically probe the academi- 
cians’ judgments. 

There existed a certain learned opinion today which was some- 
what depreciatory of the whole subject of space exploration, the 
Minister continued, and there seemed to be three strands to this 
opinion. Firstly, was not space too remote, and were there not 
many problems right under our noses clamouring for urgent 
attention? This seemed a very narrow argument and one which 
ran counter to the whole of human experience. “We are, physic- 
ally speaking, bound to and are governed by a universe of which 
we are the uniest possible fraction, a mere speck; it would not be 
too much to claim in these circumstances that the best way of 
understanding our speck is by pushing out our knowledge as far 
as we can into the whole.” And this close relationship between 
the far and the near was not confined to cosmology; it applied 
equally obviously to politics, ethics and history. 

The second objection was that money spent on space research 
could be more usefully spent on other kinds of scientific research. 
While expenditure was calculable, however, the results were not; 
“I cannot conceive of anything more unscientific than this attempt 
to introduce quantitative assessment into questions which baffle 
all measurement.” 

Thirdly, certain learned opinion objected to space research 
because “it sees space research as identified with prestige, and the 
pursuit of prestige, it is thought, accords ill with true meritorious 
science.” There might well be something in the fear that space 
research might be governed by show rather than by substance, 
but on the other hand things were not necessarily not worth 
while just because they were dazzling. “Indeed, if the dazzle of 
a particular scientific field attracts a concentration of talent to 
that field, that concentration in itself is likely to prove productive 
of results.” 

Mr. Jones was no: over-impressed by these arguments against 
space research. The main argument for such research was that 
great advances in physics and astronomy had taken place during 
the last 25 years; there was no sign that the momentum was 
nearing exhaustion; and space research promised further great 
acquisitions of knowledge. “The satellite is the lineal descendant 
at a near remove of the radio telescope and at a further remove of 
Galileo’s optical telescope. Many in Galileo’s generation scoffed 
at his telescope; we should be chary in our own generation and in 


O'= of the best papers presented on the opening day of the 
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Astronautics in London 


relation to the satellite of repeating that inglorious episode of 
history.” 

After dodging neatly away from questions of resources and 
government support—“to discuss these would be to admit you to 
the arcana of politics, and before this audience I think I should 
remain on strictly scientific terrain’—Mr. Jones concluded that, 
scientifically, there was surely no doubt at all but that every State 
which claimed to bear the banner of civilization should do every- 
thing it could to encourage advances in the knowledge of the 
physics, chemistry and even the biology of space. 

“Why spend a farthing on astronautics when the sewage systems 
of such great cities as London and Washington cannot handle 
the disposal of water during torrential rains?” This question was 
posed not by a critic of spaceflight but by one of its most ardent 
protagonists, the ebullient Andrew G. Haley, the I.A.F. president, 
Mr. Haley’s answer to the question was that civilization must 
pursue its destiny, and “the promise of good to mankind from the 
astronautic effort far outweighs all other considerations.” 

Mr. Haley was speaking of the Federation, its accomplishments 
and objectives. Its essential work, he said, was “to make the space 
science effort meaningful to all nations and, in a broader sense, to 
all mankind.” And, he went on, he did not mean this in an 
abstract or idealistic sense. Implicit in the astronautic effort were 
gains to civilization which were filled with promise for the benefit 
and happiness of every human being. 

Speaking in even more meaningful terms, the president listed 
some of the achievements of the Federation. It was the only 
non-governmental world scientific federation having observer 
status with the right for the I.A.F. to participate without charge 
as observer in the meetings of the International Telecommunica- 
tions Union; it had full consultative status with Unesco and 
Ecosoc (the Economic and Social Council of the United Nations); 
it had been described as a co-operating scientific organization in 
Part 2 of the Report of the U.N. ad hoc committee on the Peaceful 
Uses of Outer Space; and the International Council of Scientific 
Unions had expressed its awareness of the useful activities of the 
1.A.F. in furthering the science and technology of astronautics. 

At this congress, Mr. Haley said, he hoped that member societies 
(“the most brilliant stars in the diadem of the I.A.F.”) would 
authorize the creation of a permanent secretariat and of an inter- 
national academy of astronautics. In a phrase of doubtful mean- 
ingfulness the president gave the following “practical proposals 
for activation” in the immediate future: 1, the creation of a com- 
mission within the academy of astronautics composed of about 
nine scientists who would formulate a “highly inclusive” pro- 
gramme to “process and adapt the scientific knowledge and inven- 
tions gained in the astronautic effort into applications of immediate 
benefit to mankind”; 2, the creation of another commission on the 
codification of the law of outer space; and 3, the creation of a 
further commission to encourage and coordinate astronautic 
research and development within nations and groups not posses- 
sing the resources to provide complete systems of their own. 

The programmes established by these commissions would b: 
followed through in detail by an appropriate number of working 
groups. The concluding section of Mr. Haley’s address listed 66 
subjects “for study with respect to feasibility, utility, practica- 
bility, and for reports on plain worthwhileness” for these groups. 

Delivering the inaugural paper of the congress, Dr. Hugh L. 
Dryden, deputy administrator of the U.S. National Aeronautics 
and Space Administration, took as his subject Global Aspects of 
the Exploration of Space. The present stage of development of 
vehicles for space exploration, he said, corresponded to some 
degree to that of the aeroplane in 1905. It was now as difficult 
to predict the future as it had been then, but there was also an 
important difference—aircraft had then been designed by indivi- 
duals, whereas a modern aircraft represented the work of a team 
comprising many specialists, and drawing on the contributions 
made by several generations. : 

“I do not foresee any projects in space exploration similar to 
Lindbergh’s flight across the ocean,” Dr. Dryden continued. 
“For the present only a few nations are able to undertake a compre- 
hensive programme of space exploration. There is every 
tion that the task may soon develop beyond the resources of any 
single nation. The incentives to international cooperation thus 
transcend those which led to worldwide collaboration in the 
exploration of space by astronomical methods. Even at the present 
stage the global aspects of space exploration demand some degree 
of international cooperation. . . . 

“Just as the fullest development of space science involves the 
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Missiles and Spaceflight... 


whole spectrum of scientific disciplines, so also does it require 
the interest, support, and participation of the whole world. In 
the mechanics of conducting a space research programme there is 
need for international cooperation. . . . In scientific research itself 
there are also many areas in which international cooperation is 
essential to the fullest realization of potential scientific gains. . . . 

“But most of all, space research needs to draw upon an entire 
world for its ideas. Those ingenious insights into the real mean- 
ing behind a set of observed facts that lead to real advances in the 
understanding of our universe are not the prerogative of a single 
nation or group but come from every quarter of the world where 
men are seriously occupied with scientific research. .. . 

Because of the heavy expense involved, international coopera- 
tion in space activities could ultimately succeed only when sup- 
ported by appropriate action on a governmental level. Thus the 
activity of the scientific groups must be supplemented by suitable 
action at the intergovernmental level. The first steps towards such 
action had been taken last December by the United Nations, whose 
general assembly had established an ad hoc committee on the 
Peaceful Uses of Outer Space. A report of this committee which 
was to be submitted at the autumn meeting of the general assembly 
suggested certain general functions and tasks that might appro- 
priately be undertaken within the framework of the United 
Nations at the present time. 

Concluding his paper, Dr. Dryden said, “When one considers 
the vast distances of the solar system, and when one catalogues 
the problems to be solved and the new knowledge needed in almost 
every branch of science and technology from magnetohydrodyna- 
mics to cosmology, from materials to biology and psychology, the 
magnitude of the task before us becomes apparent. It is a task that 
cnen the peoples of the Earth as a whole. There is room for 
—— of men of many skills and of nations large and small.” 

e full list of technical papers on the congress programme 
was reported in our issue of August 28. The papers presented 
numbered about 80, many of which were of extremely specialized 
interest. Abstracts and conclusions from ten of the wider-interest 
papers are given below, and we hope to deal at greater length 
with other I.A.F. papers in the near future. 

The I.A.F. Council on Wednesday, September 2, passed a 
resolution “that an international Academy of Astronautics of the 
LA.F. be established, consisting of individuals who have dis- 
tinguished themselves in one of the fields of astronautics or one 
of the branches of all sciences of fundamental importance for the 
exploration of space. . .” A founding committee responsible for 
preparatory work is to be formed under the chairmanship of Dr. 
Theodore von Karman. 

On Friday, September 4 the second colloquium on the law of 
outer space was held in Lincoln’s Inn, with A. G. Haley, C. N. 
Shawcross and J. Cobb Cooper as chairmen. A full report of this 
meeting will be contained in next week’s issue. 

KENNETH OWEN 


The Drag Brake Manned Satellite System, by R. W. Detra, A. R. 
Kantrowitz, F. R. Riddell and P. H. Rose of Avco-Everett Research 
Laboratory: This paper has been summarized by the authors as follows : 
The manned satellite designs which have been discussed publicly are all 
either adaptations of airplane or missile nosecone technology. This paper 
Presents another viewpoint on the design of such vehicles. Instead of 
extrapolating one of the above devices, we have set out to make a fresh 
approach to the design of a manned satellite system. The result of this 
three-year effort has been a manned satellite design based on a drag 
brake, and intended to achieve early realization of manned space flight. 

The re-entry heating problem and the deceleration which must be faced 
by a human passenger during re-entry have dominated most manned 
satellite discussions. However, we feel that the progress which has been 
made during the ICBM programme has allowed us to design a vehicle 
without over-em izing re-entry heating considerations and, again, the 
progress which been made in aero-medical research makes it clear 
that the 8g decelerations which must be faced in the constant-drag 
re-entry are not a serious blem. Consequently, it appears to us that 
the re-entry problem sh not design the vehicle. 

there are a number of other lems which must be faced in the 
design of manned satellites. First, the high strength required of struc- 
tures which protrude from the launch vehicle en involves a greater 
weight ity. On the other hand, large surface areas are required to 
Produce drag or othe: aerodynamic forces in orbit due to the tenuous 
upper atmosphere. These requirements dictate folding structures. A 
mechanism for effecting a satisfactory landing must also be included in 
a design. Finally, it is clear that a reduction in the number of com- 
ponents needed to accomplish the several functions will always be an 
advantage from the overwhelmingly important standpoint of reliability. 
. The manned satellite design we propose is built around a foldable, 
light, stainless steel, umbrella-like brake. ing and closing the struc- 
ture in orbit results in a 20:1 drag variation. This drag variation causes 
& corresponding change in the rate of descent or orbital lifetime. 
Controlled variation of the drag according to a present programme —~- 
mits landing at a pre-selected point with an a 150 n.m. ec 
extended structure has a low loading, only 1.5 Ib/sq ft, and consequently 
the vehicle decelerates high in the atmosphere, radiating the heat away 
at temperatures which never exceed present turbine practice. It is a 
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fortunate coincidence that the drag brake also yields a sufficiently slow 
terminal velocity so that no additional parachutes are uired. Thus 
we propose a single new component, the drag brake, which performs a 
multiplicity of functions which are performed by individual systems in 
other designs. In addition to the obvious reliability advantage, the 
multiple use of this simple component also results in very substantial 
weight savings. 

For a given capsule and payload, the elements associated with altitude 
stabilization, recovery from orbit, re-entry, landing accuracy contro] and 
final landing of the system described comprise less than half the weight 
required for the same functions in presently envisioned retro-rocket 
systems. 


Observations on Small Primates in Spaceflight, by A. Graybill, }. H. 
McNinch and R. H. Holmes: This paper describes two experiments in 
which monkeys made ballistic flights up to 480 km height in the nose- 
cones of Jupiter C IRBMs. In the first, on December 13, 1958, a squirrel 
monkey named Old Reliable was used; the nosecone was not recovered 
after the 1,300-mile flight but telemetry indicated that the condition of 
the animal was good up to the re-entry phase. 

The second experiment described was the one in which Rhesus 
monkey Able and squirrel monkey Baker were successfully retrieved after 
a similar ballistic flight on May 28, 1959. Able was in her capsule in the 
nosecone for a countdown period of almost three days (because of the 
position of the capsule), and Baker in her smaller container for 6} hr. 
Heart rate, respiratory rate and electrocardiogram records are shown and 
discussed in the paper. 


Svetietien of Beate Dustsemenes ip Spee Flight Simulators and 
Balloon-borne Systems, by J. G. Vaeth of the U.S. Advanced Research 
Projects Agency: Included in this paper was a list of advantages and 
disadvantages of sending man into space. Advantages: versatility to do 
many and varied tasks; adaptability to meet the unknown and 
unexpected; ability to discriminate between the important and the 
unimportant; ability to filter out redundant or useless information; highly 
developed powers of perception; ability to provide first-hand on-the-spot 
observations, thus contributing to their increased accuracy, efficiency, 
reliability and interpretation; immediate on-the-scenes decision making 
(time-consuming data relay and interpretation not needed); ability to 
provide subjective data (impressions, feelings, sensations, opinions) as 
well as objective information; immense built-in data storage capacity and 
recall ability (developed by education and training); ability to provide 
highly refined and precise piloting or manccuvring skill; ability to trouble- 
shoot, service, maintain and repair equipment in flight; ency as a 
servo-mechanism; com ess and light weight; and availability. 
Disadvantages: need for life-support system (requiring space, weight, 
power and involving high costs and complexity if long durations and 
several crew members are involved); need for minimum of two or three 
crew members if flight exceeds half-day; possibility that each major task 
performed will uife separate crew member; cost and complexity of 
crew selection training programme; susceptibility to confusion if 
overpowered by unknowns and emergencies; possibility of pilot error. 
Nuclear Rocket Missions and Associated ts, by F. ¥. Newgard 
and M. M. Levoy of Reaction Motors Division, Thiokol Chemical Corp.: 
Reasonable missions can be accomplished with a graphite type nuclear 
reactor open cycle powerplant. The weight variation of such plants can 
be from 14,000 to over 160,000 Ib. All can be controlled similarly, 
= _ De vy" All can constructed 
similarly. ¢ principal problems in the heavier systems are power 
ese boost-type systems will be subjected to igh 
internal drag and acceleration forces at high power output and also 
subject to large-scale perturbations. Such systems can be developed 
within present techno! and a prototype development of one of these 
powerplants, for example a Sft length, 5ft diameter system at its mai- 
mum capability, will show the potentialities of this concept. 
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Problems of Magnetic Propulsion of Plasma, by R. W. Waniek of 
Giannini Plasmadyne Corp. (work supported by Air Research and 
Development Command): Magnetic propulsion of plasma might become 
a method competing with pure ion propulsion in almost the same region 
of specific impulse and thrust. It seems reasonable to anticipate that 
specific impulses between 102 and 105 sec should be provided by mag- 
netic acceleration at thrust levels of a few tenths of a kilogram per pulse. 

At present, about 20 per cent of the initially stored electrostatic energy 
is converted into a useful magnetic field with some allowance for varia- 
tions of geometry. Of the field used, about 10 per cent has been con- 
verted into kinetic energy of the moving plasma. Energy can be stored 
electrostatically at a volume density of about 1 joule/cu in and at a 
specific weight of roughly 25 joules/lb. These figures should become 
much better as the techniques progress further in future years. 

Magnetic plasma accelerators offer the great initial advantage of 

charge neutrality combined with a wide range of specific impulse at 
moderately high thrust levels. Magnetic thrustors might find a useful 
place in future space vehicles. 
Sur Deux bY des Propulseurs Electriques, by 7. Ulam of Société 
Francais d’Astronautique: Two new types of electric propulsion 
devices are described. (1) The “electrode jet” phenomenon, which 
appears in certain circumstances in electric arcs and consists of evapora- 
tion of the electrode material accompanied by a high-velocity output of 
the vapour produced. The working body may be either the solid elec- 
trode or a liquid supplied to, and evaporated in, the electrode spot. The 
device is an electrothermic plasma motor, the output velocity (of the 
order of several km/sec) being due to the expansion of a superheated 
vapour; if suitably adapted, however, it can produce also an electrostatic 
output at a very low mass flow rate and a high velocity of the order of 
tens of km/sec. 

(2) The “electric explosion,” i.e. the evaporation of a conductor by a 
high current impulse. In the motor the explosion of a wire is replaced by 
evaporation of a conducting liquid, the superheated vapour being ejected 
at a high velocity. The process in the device is intermittent, like that in 
a pulse-jet engine; by a suitable choice of the parameters of the electric 
circuit and those of the supply system a continuous output may be 
realized. The high-velocity output of the superheated vapour may be 
subjected to an additional acceleration by a transverse magnetic fie!d. 
The Sterilization of Space Vehicles to Prevent Extra-Terrestrial 
Biological Contamination, by R. W. Davies and M. G. Comuntzis 
of Jet Propulsion Laboratory, California Institute of Technology: 
Recommendations and conclusions in this paper are as follows :— 
Planetary biology is one of the most exciting areas of space exploration. 
The unnecessary destruction of potential information in this research 
field by contamination would be an uncultural event. It is feasible to 
sterilize probes in such a manner that the loss of information to future 
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investigators is minimized. This can be accomplished utilizing ethylene 
oxide, heat and radiation, accompanied by the sterile assembly of special 
components, as sterilizing agents. 
Pollution tolerances should be kept to 10° dead bacteria per missile. 

Infection tolerances should be kept to less than 10-° per missile for the 
lanets and 10-! for the Moon. A molecular inventory, preferably in the 
orm of payload duplicates, should be kept for each space flight. More 
information on the chemical composition of space-probe materials 
should be acquired. An agency specially qualified to handle sterilization 
should perform the terminal disinfection and ascertain the degree of 
sterilization. 
On the Technical Realization of Su vity and Weightlessness, by 
O. Wolczek of the Institute of Nuclear Research of the Polish Academy 
of Science: The advent of satellites and other vehicles in which a state 
ot weightlessness may be experienced for weeks or months has suggested 
the need for a device which can realise weightlessness on Earth as 
readily as can—for example—a rocket sled maintain a multi-g field. As it 
is impossible to eliminate gravity even for a brief period, it is imperative 
to use counteractive forces, and centrifugal force is among the first to 
be studied. The author investigates various centrifuges turning about 
a horizontal axis, and points out the advantages and disadvantages of 
“tossing” a capsule between two such centrifuges in order to eliminate 
the positive-g portions of the periphery. 


On the Corridor and Associated Trajectory Accuracy for Entry of 
Manned Spacecraft into Planetary Atmospheres, by Dean R. Chapman 
of NASA, Ames Research Center: In order to avoid excessive decelera- 
tion for human occupants, yet decelerate rapidly enough for completion 
of the entry, an analysis has been developed for determining the entry 
corridor through the atmosphere. The altitude of the start of such a 
corridor depends strongly upon the vehicle weight, size and drag 
coefficient, but these factors do not affect the corridor’s width between 
its overshoot and undershoot boundaries. For certain planets (Earth, 
Venus and Jupiter) this width is increased for vehicles with aerodynamic 
lift, but for any lift/drag ratio the width decreases rapidly as entry 
velocity is increased. In conclusion Mr. Chapman examines guidance 
requirements for achieving the correct velocity and flight-path angle, and 
compares these with the order of accuracy needed to accomplish other 
missions. 


Effects of a Meteoroid Impact on Steel and Aluminium in Space, 
by R. L. Bjork of the RAND Corporation: This paper concentrates 
largely upon laboratory investigations into the effects of a collision 
between an individual meteoroid and a portion of a vehicle. For example, 
iron/iron and aluminium/aluminium strikes are produced by projectiles 
10 cm in both height and diameter travelling at 5.5 km (18,000ft) per 
second, and illustrations depict the shockwave progress after varying 
numbers of microseconds from first impact. It is finally concluded that 
metal shells may be expected to have useful lives about two orders of 
magnitude lower than previously supposed. 





It is announced by Boeing that a $500,000 contract has been awarded 
to United Blectrodynamics f r the AM/FM airborne telemetery system 
for Minuteman. 

The third North American X-15 research aircraft has been delivered 
to Edwards Air Force Base, and the second X-15 is scheduled to make 
its first powered flight soon. 

Rear Admiral W. F. Raborn recently confirmed that the U.S. Navy’s 
Polaris fleet ballistic missile system is scheduled to become operational 
“in the fall of 1960.” 

The U.S, Air Force Air Research and Development Command stated 
in May that a twin-rail sled reached a speed of 2,075 m.p.h. during a 
test in that month at Edwards A.F.B. This is believed to be a two-rail 
record. 

It is suggested by our American contemporary, Missiles and Rockets, 
that a contract has been awarded to General Electric’s Missiles and Space 
Division for a 65- to 70-mile spin-stabilized bombardment missile for 
the U.S. Army to replace Honest John. 

Several GAM-77 Hound Dog air-to-surface missiles have now been 
fired along the Atlantic Missile Range from B-52s. Produced by North 
American Aviation, Hound Dog is scheduled to be operational with 
S.A.C., in about twelve months’ time. 

The attention of readers is drawn to the announcement by English 
Electric Aviation that their Guided Weapons division is developing a 
corps-support surface-to-surface missile for the British Army. Comments 
are given on page 194. 

Already equipped with a small number of Honest John spin-stabilized 
artillery-type missiles, the West German army is shortly to receive 72 
Nike surface-to-air missiles (presumably Nike Hercules). The West 
German air force is also scheduled to equip a tactical missile squadron 
with the TM-61A Matador. 

Dr. Herbert F. York, director of research at the U.S. Department of 
Defense, said recently that Dyna-Soar, the boost-glide hypersonic vehicle 
project of the U.S.A.F., is “strictly exploratory,” and not a weapon 
system. He indicated that it would be used to explore the behaviour of 
winged vehicles at Mach numbers between 6 and 25. 

On August 28 it was announced by NASA that Walter C. Williams, 
chief of the administration’s high-speed flight station at Edwards A.F.B., 
has been named an associate director of Project Mercury. His former 
— has been taken by Paul F. Bikle, formerly technical director at 
edwards. 


This photograph is the first to show the U.S. Navy Tartar ship-to-air 
missile. Now in production at Convair's Pomona division, Tartar is 
essentially the Advanced Terrier devoid of its tandem. boost motor 


Underground shelters are being built for graziers living in the impact 
area of Blue Streak on the Woomera range. 

On August 30 more than 100 scientists from the U.S.A. and other 
countries arrived in Seattle to register for the 1959 International Plasma 
Physics Institute. The Institute is sponsored jointly by the University 
of Washington, the National Science Foundation and Boeing’s scientific 
research laboratories. 

During July and August the Convair SM-65 Atlas ICBM was fired 
four times without failure, thus suggesting that initial operational 
capability may be reached this month. Rounds now being delivered are 
equipped variously with heavy heat-sink (copper/beryllium) nosecones 
or lighter ablative cones. In either case the cone is supplied by General 
Electric’s Missiles and Space Department. 

Late last month |r. A. S. Hulme, Australian minister for supply, 
stated in Canberra that two all-Australian research rockets had flown to 
heights up to 100 miles. One, named Long Tom, was 27ft long, weighed 
nearly a ton and reached 4,000 m.p.h. The other, Aeolus, was 21ft in 
length, weighed about half a ton and reached 3,000 m.p.h. Each carried 
some 50 lb of micrometeorite instrumentation in a pressurized compart- 
ment, recovered by parachute after being ejected at 40 miles. To 
measure wind patterns, bundles of aluminium foil were dispensed and 
tracked by radar. The project was carried out in conjunction with the 
Australian National University and the physics department of the 
University of Adelaide. 
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6) Straight and Level 





ET with this, you Scimitar 
G squares: “We were scratching 

along about 35 when three goofy 
loopers jumped us about 4 o’clock high. 
I called ‘Blow, man, blow’ and started to 
yo-yo. We were soon looking up their 
tailpipes closing fast. I called ‘Kool, 
man, kool’ and we started riding just 
above their wash. We closed in and 
found out they were up on an IFR, so 
we plugged in for a practice drink from 
the Buddy. It wasn’t easy as we were 
riding the backside of the curve. Soon 
as we finished we dropped the boards 
and headed for the ramp. I picked up a 
low meatball, rode over the top and 
boltered on to my first pass, but came 
right down the glide slope and trapped 
on the second.” 

This edifying piece of professional 
prose was contributed to (and now by) 
U.S. Naval Aviation News, which inter- 
prets thus: 

Scratching: Leaving contrails. 

Goofy loopers: From the bomb 
delivery of the same name used by light 
attack pilots. Aircraft is pulled up into 
a 4g loop and bomb is released at a pre- 
determined point. 

Blow, man, blow (also go, man, go): 
Terms are used to inform wingmen of 
afterburner application. 

Yo-yo: A form of clover-leaf scissors 
executed while ascending or descending 
and used in jet tactics. 

Kool, man, kool: Cut out afterburner. 

IFR: Not instrument-flight rules in 
this case, but in-flight refuelling. 

Boards: Speed brakes. 

Boltered: A “go-around,” as they say 
in some flying circles. (Our own Royal 
Navy uses “bolters” for aircraft which 
go round again for a deck landing.) 

Trapped: Arrested landing. 


@ “. « «++ is the only British-made 
material that is suitable for use by the 
aircraft industry.”.—pre-Show release. 


@ Who says that B.O.A.C. lacks ideas? 
Their sales manager in Japan, Mr. Eric 
Engledew, has arranged for tins of petrol 
to be positioned in selected spots around 
Tokyo. They are placed in wooden 
boxes bearing a printed label which 
says :— 

“Please help yourself. This gasoline 
is surplus to B.O.A.C.’s requirements. 
..- We now have a fleet of jet airliners 
which operate on _ kerosene. Fly 
B.O.A.C.—the most experienced jet air- 
line in the world.” 


@ There is music to be heard aboard 
the Caravelle, as everybody knows. But 
don’t you agree there is music in the 
name itself, just as there is poetry in 
every line of this splendid creation? I 
find indeed that the name, as applied to 
the Caravelle’s 15th-century archetype, 
is thought to have been derived from 
cara bella, signifying “a beautiful 
shape.” Other authorities, however, 
contend that it derives from “carabos,” 
which is a sort of lobster. 

A lobster is surely one of the loveliest 
of creatures, especially served mayon- 
naise (or are you a thermidor type?). 
One idea of bliss could be flying in a 
Caravelle with the music of Carousel 
coming out of the public address and 
lobster coming out of the galley. 


@ “Perhaps B.E.A., because of the 
generally acknowledged high overheads 
of State Corporations, is unable to 
Operate services at fares comparable 
with those proposed by the independ- 
ents”—From a letter in The Financial 
Times by a correspondent in Southern 
Rhodesia concerning the low colonial- 
fare proposals of the U.K. independent 
airlines. 

The operative word here is “perhaps.” 
The tone of the rest of the letter sug- 
gests that it is only because the Corpora- 


Saludos sefiors. South American Joes you may be. Charlies never, as proved by your selection 

of hardware and headwear. (The militant types emerging from a Comet 4 belong to the Cuban 

Army. The other Joes are peaceful demonstrators; specifically, they have been peacefully 
demonstrating the Dart Herald south of the Line.) 
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aboard, landed here normally today . . .” 





tions are inefficient dogs-in-the-manger 
that the introduction of these low 
colonial fares is being held up. 

I am a strong believer in the argument 
that the independents should be given 
a chance to exert low-fare pressures on 
the Corporations. But we must get our 
arguments right. There is all the differ- 
ence in the world between the overheads 
of a big operator who has to run regular 
frequencies day in day out, taking the 
traffic as it comes, and a small operator 
who runs at frequencies that assure him 
his loads. It is the old argument about 
the pirate-bus operator: when faced 
with doing the job all the year round 
he disappears from the road and every- 
one is left standing at the stop. 


@ Since it was I who may have influ- 
enced B.E.A.’s decision to adopt more 
imaginative aircraft colour schemes 
(this column, October 17, 1958), I feel 
that it might not be too presumptuous 
of me to comment on the new style. 

Black-and-white photographs do not 
do justice to the sight, magnificent when 
you see it in the air, of red wings, black 
cheat-line, and the big red “B.E.A.” 
squares. 

But in many of the photographs that 
I have seen the “B.E.A.-ness” of the air- 
craft is not strongly enough apparent— 
as it should be for publicity and pro- 
motional reasons. When the Comet 4B 
or Vanguard are photographed from the 
front and to the side, as they frequently 
are for example, the B.E.A.-ness is not 
apparent at all. 

If K.L.M. can dispose of the national 
flag on their aircraft, as they have just 
done, cannot B.E.A. perhaps move ours 
from the nose (perhaps putting it on the 
fin) and replace it with another big 
“B.E.A.” on the nose? 


@ A friend of mine at Vickers was 
looking through some old papers the 
other day. He found a letter dated 
September 8, 1919, addressed to a Capt. 
Acland from Lt, Sir Arthur Whitten 
Brown. “I enclose,” he wrote, “a few 
words on my ideas of future develop- 
ments...” 

Attached was an article entitled “The 
Development of the Aeroplane” and in 
it Whitten Brown said:—“The steam 
turbine may be the ultimate form of 
prime mover, although jet propulsion is 
worthy of careful investigation . . .” 

Not bad for a prophecy made 40 years 
ago almost to this day. 


@ “New York, August 8, Reuter.—A 
Boeing 707 jetliner of the American Air- 
lines, with 111 passengers and crew 


ROGER BACON 
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Learning to Test 


PORTRAIT OF THE EMPIRE TEST PILOTS’ SCHOOL 


a modest one-storey building bears over its main entrance 
the title “Empire Test Pilots’ School.” Inside, a long hall- 
way is decorated with charts and graphs descriptive of high-speed, 
high-altitude flight; and with models of the Service aircraft that 
provide the relevant statistics. Beyond the hallway are offices, 
lecture-rooms, a library and demonstration room. Not far away 
is the E.T.P.S. officers’ mess. Within a few minutes’ car ride, on 
the south side of the airfield, are the offices of the school’s flying 
instructors and the hangar where its aircraft are housed and 
maintained. These three locations form the daily terrestrial boun- 
daries of an officer’s life on the ten months’ course during which 
e “learns to test, tests to learn,” as the school’s motto puts it; 
and if he is successful, the fact of having taken an E.T-.P.S. course 
—as many of the test pilots have done who appear in the S.B.A.C. 
display at Farnborough—means, in any language, a high standard 
of competence in the handling and understanding of aircraft. 

The present Commandant of the E.T.P.S. is G/C. R. E. Burns, 
C.B.E., D.F.C., an energetic and genial commander who has a 
great zest for his job: on a recent visit by Flight’s representative 
he demonstrated everything from supersonic flying in a Hunter 
T.7 to the correct angle for the “headmaster’s titfer” worn tradi- 
tionally at the McKenna dinners. He also explained in detail how 
a pilot is selected for a course and what he has to do when on it, 
both in flying and ground studies; and described the general 
organization of the school, and the reason for its existence. 

Putting this last aspect first, the E.T.P.S. exists to supply the 
Ministry of Supply’s test pilot requirements. In 1958 there were 
62 qualified test pilots in M.o.S. employment, distributed as 
follows: 36 at the Aeroplane and Armament Experimental 
Establishment, Boscombe Down; 14 at the Royal Aircraft Estab- 
lishment, Farnborough; six at the R.A.E., Bedford; and six on 
the staff of the E.T.P.S. (a wing commander chief test flying 
instructor and five tutors), As R.A.F. and Royal Navy pilots at 
M.o.S. establishments complete their tours, a constant replenish- 
ment is required, and this is supplied by the E.T.P.S. 


A‘ the Ministry of Supply airfield at Farnborough, Hants, 





PrP ILLUSTRATED WITH “‘FLIGHT’'’ PHOTOGRAPHS 





Each July a calculation is made as to the number of test pilots 
needed by the M.o.S. eighteen months hence, and on that basis 
the size of the next year’s E.T.P.S. course is decided. (Courses 
are chiefly made up of British pilots, though there is a fair 
sprinkling from overseas, the U.S., Italy and Sweden being repre- 
sented this year. Overseas students are selected by their own 
governments.) A typical number of vacancies might be for 14 
R.A.F. and four Naval pilots. Air Ministry, for its part, writes to 
commanders-in-chief and they in turn call for volunteers, who 
must be aged 24-32. (Admiralty produces a short list of ten to 
12 names, from which three or four R.N. pilots are selected.) All 
applications come to the school, which may get over a hundred 
for the 14 vacancies. How does it sift them? 

The Commandant, the Chief Test Flying Instructor (W/C. 
E. H. Turner, A.F.C.) and the Chief Technical Instructor (Mr. 
W. G. A. Port) each draw up a list of possible candidates. G/C. 
Burns says they find “a broad area of agreement” between their 
individual selections. This is probably for the automatic reason 
that certain academic and flying standards are laid down—a 
G.C.E. at advanced level in physics and mathematics (making 
Cranwell-trained officers “very acceptable”), and at least 750 hr 
flying experience with an above-average or exceptional assess- 
ment. A more subtle reason, however, is that the three officers 
concerned in initial selection know from experience the type of 
material the school requires. 

Candidates who have been provisionally selected (there were 
36 last year for 14 places) come to the E.T.P.S. in groups of ten for 
final selection. This is done by examination and interviews. The 
former consists of two written papers, one on aerodynamics and 


FLIGHT, 11 September 1959 





G/C. R. E. Burns, Commandant of the E.T.P.S. (right), has a word on 
the day's work with the Chief Test Flying Instructor, W/C. E. H. Turner. 
Note the latter's “bone dome” suitably positioned in his “out” tray 


the other on mathematics, physics and mechanics; each lasts an 
hour. The first interview is given by a tutors’ board, these tutors 
being the school’s test flying instructors, all ex-test pilots or 
E.T.P.S. graduates. Candidates bring along their 5,000-series 
form and flying log-book, and it is up to the board to find out why 
the applicant wishes to test-fly, and to assess his aptitude. 

What are the qualities for which the school looks, apart from 
a high educational standard and above-average flying ability? One 
is a man’s readiness to be taught, to assimilate instruction in the 
techniques of assessing an aircraft. Another is his future ability to 
talk to everybody concerned with the machine he is testing, from 
boffins to Air Council members. (As the Commandant puts it, he 
has got to be able to “disagree agreeably.”) Candidates must also, 
of course, have certain inherent qualities, such as courage and 
honesty: truthful reporting is an essential for every test pilot. 
These are attributes which cannot be taught at the school. 

On the second day of their visit to the E.T.P.S. for selection, 
candidates are seen by a full M.o.S. board of seven members. This 
membership represents the school itself (the Commandant, 

C.T.F.I. and C.T.I.) and its “customers”—Boscombe Down 
te a BL of Flying and a senior scientist representing the 
Chief Superintendent); and Farnborough (Head of Experimental 
Flying). Those interviewed have by now received two sets of 
marks, one on their written papers and another a “grading”—for 
the guidance of the senior board—awarded by the tutors at the 
preliminary interview. They receive another grading after the 
second interview, which lasts about 20 minutes. The board looks 
particularly at a man’s experience and relates it to the M.oS. 
requirements: for example, if a V-bomber pilot is needed at 
Boscombe Down the year after next a candidate who comes up 
with that qualification stands a favourable chance against those 
with fighter experience. When everybody has been interviewed, 
the board sends its recommendations to Air Ministry, who usually 
allow the E.T.P.S. to have those selected. Last year one was 
denied: but this is an exceptional occurrence. By November each 
year the school knows who is coming, and sends out joining 
instructions and a syllabus; in the following February the students, 
ranking from flying officers to junior squadron leaders, arrive. 

G/C. Burns emphasizes that the E.T.P.S. is not a flying school. 

“It is not our job,” he says, “to teach basic flying, or to convert 
a bomber boy into a fighter pilot—or vice versa.” The aim is to 
apply flying experience to test flying. For example. one of the 
early exercises is stalling, as it is at any flying training school; but 
students on E.T.P.S. courses not only do more of it: they also sit 


Hawker Hunters provide the school’s mounts for swept-wing flying. Above are its two F.4s and (nearest the camera) a 1.7 for dual work 
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E.T.P.S. ground instruction: at left one of the tutors, S/L. N. F. Harrison, talks to a group of pupils. From left to right, standing, they are 
Lt-Cdr. 8. M. Holland, R.N.; S/L. H. R. Radford, R.A.F., and F/O. G. W. Talbot, R.A.A.F.; seated, Capt. J. R. Lee, U.S.A.F., and Capt. M. Marchesi, 
Italian Air Force. Right, a morning lecture in progress, given by the Chief Technical Instructor, Mr. W. G. A. Port 


LEARNING TO TEST... 


down afterwards and write four pages of descriptive report about 
it. Again, the fact that in their first six weeks the students do 
conversions (given by Q.F.I.s) on to the school’s twelve types of 
aircraft does not mean they are learning to fly these machines as 
an end in itself. The aeroplanes of the E.T.P.S. fleet have not 
been selected for their glamour but as useful and economical tools 
to teach a potential test pilot his trade. They have been chosen as 
representative types because of some characteristic: for example, 
the Gannet as a turboprop, Swift for re-heat, Hunter for swept- 
wing and Meteor and Canberra for twin-jet experience. All the 
school’s aircraft, which include also Vampires, a Varsity, Devons, 
helicopters and even a Chipmunk and some gliders, are main- 
tained by civilians; and as Farnborough’s security rating is 
“secret” whereas the E.T.P.S. syllabus is only “confidential,” some 
of the early lessons a student has to learn are tact and a sense of 
discretion about where he can and cannot go on the airfield. 

Lessons, too (in the academic sense), bulk large on the student’s 
curriculum; and the theory they impart is supplemented by 
lectures given in the flying department and group briefings by 
tutors. All the time, the aim is to apply theory to practice, 
whether it be problems of compressibility, stability, spinning or 
transonic flight. Quite early in his course a student learns to plan 
a test flight designed to investigate some particular aspect of an 
aircraft’s behaviour and to produce a report on it, getting accus- 
tomed to treat the machine he is flying as if it were a new one 
straight from the manufacturer. These reports, written as though 
the student were a test pilot at a research and development 
establishment, are marked by tutors and may go up to the 
Commandant; they are returned with a tutor-student discussion of 
their contents. Such discussions are a very important part of the 
course. Like college tutors at a university, those at the E.T.P.S.— 
squadron leaders or flight lieutenants of wide experience—are 
“mentor, philosopher and friend” to their students. 

On simulated test flights, the usual means of recording infor- 
mation—both automatic and by the use of a knee-pad and pencil— 
are employed, with the addition of a wire recorder so that the 
student can give a running commentary on instrument readings 
and control reactions. He is then able to make notes at greater 
leisure from a subsequent play-back. On one occasion, a recording 
was recovered from a Meteor which crashed near Basingstoke. 
The pilot had been unable to bale out; but his posthumous 
commentary provided an exact account of what happened on the 
third of the high-speed runs he attempted. Such accidents, 
fortunately, are rare. Risks are an inherent part of the test pilot’s 
business, but they are calculated ones. The school’s job is to teach 
its students how to discover an aircraft’s behaviour at maximum 
conditions, and to report on it accurately, so that when these 


students become test pilots at research establishments they are 
equipped to discover the performance envelope—within which 
a Service pilot will fly—of new types. 

Many of the test pilots who participate in the S.B.A.C. display 
are graduates of the Empire Test Pilots’ School, but the fact that 
they are so is incidental, meaning that they have gone out of the 
Service and into industry. Although E.T.P.S. is, so to speak, a 
high school for test pilots its purpose is to provide those required 
at Ministry of Supply establishments; though it is proud to 
number among “old boys” such household names in the flying 
world as Duke, Bedford, Twiss and Hazelden. Occasionally, too, 
famous pilots working under M.o.S. contract come to the school 
for instruments ratings—recent visitors having been John 
Cunningham and Roland Beamont. 

E.T.P.S. life is not one for sluggards. This year’s course, for 
example (No. 18), assembled on February 2 and continues until 
December. Its work is divided into three terms, with leave 
periods of nine days and a fortnight in between. Each day begins 
with a lecture at 0845 and continues with flying or lectures until 
1730. Students are given social opportunities, early in their first 
term, of meeting those with whom they will come in contact at 
Farnborough—for example, the flying control staff. As far as their 
work is concerned, in the Commandant’s words, “things become 
quite ruthless after the first term”; but the students generally 
react well and out of a course of 27 or 30 the average wastage is 
only two or three. 

Life is not all study and flying: visits to aircraft firms—about 
20 in all—play an important part in the syllabus, and there are 
several social occasions. The most important of these is the 
end-of-course McKenna Dinner, which takes its name from a 
famous former Commandant, the late G/C. J. F. X. McKenna. 
During this function the McKenna Trophy is presented to the 
best all-round student on the course and the Edwards Award 
(given by the U.S.A.F. Experimental Flight Test Pilots School at 
Edwards A.F.B.) to the course member who is considered to have 
done best to improve himself at the school. On this occasion, too, 
the headmaster’s titfer is worn by the Commandant (probably for 
the last time at the next dinner by G/C. Burns, who is nearing 
the end of his tour. Perhaps the E.T.P.S. will subsequently 
inaugurate a Burns Night?) 

The school was established at Boscombe Down in 1943, moved 
to Cranfield in October 1945 and in August 1947 came to Farn- 
borough. Its aim, put briefly, is to train the above-average Service 
pilot for experimental and research flying; and in its compara- 
tively short existence it has succeeded so well in this that for 
a pilot to have completed the E.T.P.S. course is tantamount to 
him having received an honours degree in test piloting—a subject 
which daily grows more exacting as aircraft increase in power and 
complexity. H. W. 


Ground-level concentration: at lett, F/L. S. G. Corps discusses a test report with his tutor, S/L. R. Kinder; centre, Mr. B. L. Hyman (left) and 
Mr. J. Whittingham, two members of the E.T.P.S. civilian staff who develop flight instrumentation and interpret test records; and right, F/L. D. Stinton 


playing back a wire recording made during flight 
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B.E.A.’s REPORT: A POSTSCRIPT 


‘THE news conference that followed the presentation of B.E.A.’s 
1958-59 Report and Accounts was characterized as usual by 
the Corporation’s “full information” policy. 

Was B.E.A. interested in the Argosy? “Mildly interested,” said 
Lord Douglas, and a use might be found for it in a few years’ 
time. Where did responsibility lie for the growth of the D.H.121? 
“Like Topsy,” said Mr. Milward, “it just growed.” Rolls-Royce, 
with their usual great energy, had offered more and more RB.141 
thrust [from 12,000 Ib to 14,000 Ib], and to get better seat-mile 
costs the size had gone up until “we had to put our foot down.” 
B.E.A. were now getting what they had originally wanted, and 
this was why (Mr. Milward explained in conversation afterwards) 
the cost had not gone down with the 121’s size. Would B.E.A. 
seek Government assistance for 121 operational development? 
Lord Douglas thought this “highly improbable.” 


AIR UNION SWINGS AHEAD 


HOUGH really too young to have a history, Air Union was 

born of a series of events which deserve to be put on record 
since they may well be a pattern for similar airline alliances 
in the future. Furthermore, Air Union needs to be closely watched 
for the long-term effects which it will certainly have upon British 
air transport. B.E.A., in their annual report, do not believe that 
Air Union constitutes any threat; and Lord Douglas does not 
think “it is aimed at, or is likely to be dangerous to, B.E.A.” 
Nevertheless, Britain is “out”—with all that this implies when its 
competing industries band themselves together in a protective club. 

One of the participating companies, Lufthansa, has issued “a 
brief history of Air Union,” which (somewhat abbreviated here) 
goes as follows: — 


November 8, 1957. Hans Bongers of Lufthansa contacts Air France 
with regard to the possibilities of collaboration between Air France, 
Alitalia, Swissair, Sabena and Lufthansa. The memorandum contains 
statistics of the traffic potentialities of these companies’ countries with 
data on population, production and shares of world commerce and air 
transport. Negotiations take place under the name “Europair.” 

April 8, 1958. K.L.M. discuss with Lufthansa the joining of their 
traffic organizations. 

October 27-31, 1958. More detailed discussions at the I.A.T.A. 
annual general meeting, New Delhi. Sabena, planning an exchange of 
equipment with K.L.M., declares itself willing to join with Air France, 
Alitalia and Lufthansa. 

December 12, 1958. K.L.M. and Sabena inform Lufthansa of their 
decision to develop a joint policy for equipment, sales and traffic and 
invite Lufthansa to join in. 

December 29, 1958. First meeting in Brussels of five airlines, Air 
France, Sabena, Alitalia, K.L.M. and Lufthansa (Swissair having 
apparently withdrawn). An economic committee is formed. 

February 28, 1959. Second meeting, in Paris, among the five airlines. 
Agreement is reached on (1) joining together for a period of 99 years. 
(2) Irrevocability of quotas, i.e., shares in traffic. (3) Co-operation to be 
exclusively concerned with international traffic. Cabotage and Colonial 
traffic to be excluded. (4) Joint traffic to be divided according to a 
fixed scale based on c.t.kms. Air France, Sabena and Lufthansa agree 
to the quotas proposed for them, respectively (per cent), 29, 9, 26. 

April 1-2, 1959. Third meeting in Rome. Four principles accepted: 
1) Joint sales on the principle of complete solidarity. (2) Staff efficiency 
to be increased to as great an extent as possible. (3) Payment of staff 
to be in proportion to the standard of living of the countries in which 
they are employed. K.L.M. demand the settling of other questions 
prior to the establishment of quotas, upon which agreement is not 
reached. 

April 27, 1959. Fourth meeting at The Hague. Air France, Alitalia, 
Sabena and Lufthansa reject K.L.M.’s demand to deal with questions 
regarding the structure of the operating company, questions concerning 
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Los Cerrillos Airport, Santiago de Chile, is seen from a Comet 4 of 
Aerolineas Argentinas, 12,000ft high in the holding pattern. Comets 
operate the route from B.A. once a week 


AIR COMMERCE 


Was Air Union a threat to B.E.A.? Lord Douglas believed not 
[see below], and he denied that there had been talks with the 
carriers of the Outer Seven countries about the possibility of 
forming a similar consortium. How was the Moscow route going? 
Load factors, said Mr. Milward, had been 54 per cent in May, 
57 in June, and 59 in July—above break-even. Would B.EA 
support Skyways’ recent application to run all-freight services to 
Moscow? “You cannot expect us to do that,” said Lord Douglas, 
and Mr. Milward agreed that Skyways had known this when they 
put in their application. | 

What might B.E.A.’s net profit be in 1959-60? “We hope to 
exceed £1 million,” replied Mr. Milward, “and if we go as we | 
are it may be our best year yet.” [See “How Grows It?”, 
233.] How would the Rotodyne be used? To Paris, Brussels and | 
Amsterdam, Lord Douglas said, though “its noise will have to be 
considerably improved before it can come into London.” 

. * * 


The report itself, reviewed in our last two issues, contains a 
unique item as well as a surprising omission. For the first time 
ever in a B.E.A. annual report, references are made to pooling 
(“pools are a means to achieve lower fares, not a monopolistic 
device to prevent them”). It is a pity that there is no means of 
telling from the accounts how much of the revenue earned by 
B.E.A. goes to its pool partners. 

The surprising omission is that there is no reference to the 
Parliamentary Select Committee’s monumental report on the Air 
Corporations. Lord Douglas and his team spent many hours 
giving evidence to and preparing material for this committee— 
throughout ten months of the year under review. It cannot be 
that B.E.A. considered the inquiry to be a waste of time, which 
omission of any mention in the report is bound to suggest. 


accounting methods, problems of traffic policy and voting rights, as well 
as a plan showing steps regarding the development of shares of traffic 
before the question of quotas had been settled. K.L.M. withdraw from 
the negotiations. 

May 20, 1959. Agreement on shares of the four remaining airlines, 
as follows (per cent): Air France, 34; Lufthansa, 30; Alitalia, 26; 
Sabena, 10. In order to avoid the suggestion of political tendencies, , 
the company changes its name from Europair to Air Union. Its aims are 
defined as: (1) To increase the ability to compete in air traffic. (2) To 


—— 


have a joint policy for sales, traffic and equipment. (3) To be open to ; 
other companies, with the proviso that new members have to be ( 
unanimously accepted. (4) The establishment of a permanent secre- | 
tariat in Paris. (5) The establishment of an executive committee to ‘ 
prepare rationalization, this committee to have sub-committees devoted 

to planning, sales, technical problems and traffic policy. The economic 

committee has already been active for several months working out a 1 
system of accounting for costs and revenues. The legal committee pro- P 





pose a convention to settle the legal basis for the collaboration. In addi- 
tion it is agreed that in the Federal Republic of Germany Air Union 
would also deal with cabotage traffic. Finally, Air Union take it for 
granted that the governments of their respective countries would em 
size the union as their air carrier and that they would provide for the 
complete utilization of international air traffic rights on a footing of 
equality. 

More recently, the executive committee met in Paris; no 7 
official statement was published, but the following (not released 
by Lufthansa) is a summary of the report: — : 

July 15 and 16, 1959. The executive committee (henceforth to be 
known as Presidents’ Conference) creates an executive board, com-7 
prising one representative of each member, normally the managing” 
director, chosen from the presidents’ conference. Its task is the 
co-ordination of sub-committees and the planning of programmes 
To the executive board is connected a programme board comprising 
a permanent official assisted by representatives of the four members” 
The secretariat becomes secretariat-general, headed by M. 
of Air France, who thus becomes secretary-general of Air Union. The | 
articles of the association are discussed by the presidents, and the” 
heads of the national government departments will consider them it 
Bonn. Until the agreement is signed M. Périer of Sabena acts #7 
Co-ordinator (i.c., head of Air Union). The economic committee 
still working on the details of revenue sharing. It is decided that the 
name Air Union will be used for at least a year on aircraft and for 
publicity in the form of the respective company title followed by E> 
subtitle “Member of Air Union.” Personnel uniforms will be unchange@ 
until April 1, 1961, and unification of the commercial management 
outstations will be completed progressively. 

Footnote: Provisional address of Air Union is 43, Avenue Franklin 
Roosevelt, Paris 8e; Tel: BAL 5203. oa 
[Previous articles and comments on Air Union have appeared 
“Flight” of February 27, 1959; March 6, 1959; April 10, 1959; May & 
May 8 and May 29, 1959; and Fune 5, Fune 12 and Fune 19, 1959-1 © 
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AIR COMMERCE .. 


AMBER ONE DECCA , 


OR a trial period of six months from September 1, as briefly 

reported last week, a special Decca climb-out route from 
London Airport has been instituted in accordance with the U.K. 
policy on short-range navigational aids and the declared intention 
to introduce a Decca climb-out sector. Called Amber One Decca, 
the new route is 5 n.m. wide and lies parallel and to the west of 
Amber One leading from London to the north. It will be open to 
jet and turboprop airliners equipped with Decca Mk 10 and will 
be under direct radar surveillance from London radar and R.A.F. 
Hack Green, respectively from London to Daventry and thence 
to Preston. 

The object of the new climb-out route is to provide a discrete 
path on which closer separations can be applied between out- 
bound, climbing aircraft. The Mk 10 receivers will be tuned to 
English Chain No. 5 and chart Ref. JKJ is to be used. Vertical 
limits are 7,000ft to 20,000ft on the southern portion of the route 
and 11,000ft to 25,000ft on the northern section. Decca reporting 
points Oscar and Lima are designated, with Kilo and Echo on 
request. Aircraft will be flown along the centreline of the route 
with longitudinal separations of 5 min and vertical separation of 
1,000ft. Amber One Decca will operate from Mondays to Fridays 
between 0800 hr and 2000 hr. 

It is significant that the M.T.C.A. has stated that introduction 
of this Decca route is a matter of policy. Others may well follow, 
particularly on airways leading to the continent. At the end of 
the trial period the route will be reviewed. If it proves successful 
and further routes are laid down, some economic incentive to 
non-British airlines to adopt Decca could result. PanAm have 
already evaluated Dectra (and therefore also Decca) in a DC-7C, 
and it is reported that they are now to install Decca in a Boeing 
707. Several major European carriers have made similar trials 
and Aeroflot are preparing to try Decca in two Tu-104s. 


PILOT AGE IN THE JET AGE 


= LF safety were involved, we would be one of the first to support 

it. But safety is not involved. It is strictly an industrial rela- 
tions problem.” This extract from a letter sent to the presidents 
of all American airlines by C. N. Sayen, president of A.L.P.A., 
summarizes that association’s attitude in fiercely contesting a pro- 
posed new regulation by the F.A.A. This proposes that all pilots 
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should retire at 60, and pilots of 55 and over would be precluded 
from taking type ratings on jet aircraft even though they might 
attain all the recognized standards of competency and physical 
fitness. A.L.P.A. also deplores the effect that — on this 
issue has had upon the general public by its implication that U.S. 
airlines are operating their aircraft with some pilots who are too 
old to perform safely. 

The A.L.P.A. case is that health and proficiency, not age, deter- 
mine whether a pilot can fly safely, and that the matter is already 
fully covered by current regulations, which (as under British 
regulations) require pilots to undergo a six-monthly medical 
examination, and six-monthly type checks on all aircraft which 
they are qualified to fly professionally as —- 

A.L.P.A. recognizes the sincerity of the F.A.A. in wishing to 
provide protection against “in-flight incapacitation,” but points 
out that such incapacitation cannot be ruled out by either an 
age limit or the ordinary six-monthly medical examinations, 
because it is unpredictable and can and does affect ordinary 
healthy people of all ages. For a considerable time A.L.P.A. has 
been recommending the concept of the “fail-safe” crew against 
such an eventuality. The “fail-safe” crew consists of a captain 
and co-pilot who are both fully qualified, and a third crew-member 
capable of taking over in an emergency. F.A.A. regulations do not 
yet require co-pilots to hold type ratings on the aircraft they fly, 
although on June 26 this year notice was given of a proposed rule 
covering the subject. Meanwhile many U.S. airlines (in the face 
of strike action) have exceeded the F.A.A. regulation and have 
ruled that the third member of a jet crew should be a pilot. 

The adoption of an age limit of 60 would constitute a hardship 
for those pilots whose only career is flying, and who have main- 
tained their health and competency accordingly. But the effect 
of excluding pilots of 55 from taking jet type-ratings will be even 
more severe, and A.L.P.A. would probably insist upon increased 
salary during the shorter working life of pilots approaching 55. 

All this would impose strains upon the whole airline industry, 
by depriving operators of fit and competent pilots with an excep- 
tional wealth of experience, and by throwing an extra financial 
burden upon the operators. 

A.L.P.A. produces much interesting evidence in support of its 
protests. Since 1946, according to the C.A.B.’s records, there have 
been only two fatal airliner accidents involving captain-pilots of 
50 or older. Of 27 accidents involving pilots of all ages, none has 
been attributed to the age or physical breakdown of the pilot. 
Finally, all who fly will be relieved to hear that no pilot over 55 
has ever died in flight. 


HOW GROWS IT? 


"THE graphs below have been prepared by Flight largely from 
M.T.C.A. statistics. In the case of B.E.A. and B.O.A.C., the 
June and July 1959 figures have been supplied direct by the two 
Corporations. The “U.K. total” graph is complete to May, the 
latest month for which M.T.C.A. statistics are available. The 
graphs show how traffic and load factors in 1959 have compared 
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with those in 1958. The immediate impression is encouraging : 
total U.K. traffic up to May, excluding inclusive tours, has shown 
an overall 14.9 per cent gain on last year, and load factor has been 
about 57.8 per cent compared with about 56.3 per cent—14 per- 
centage points up. 

B.E.A.’s performance has been particularly good. Their traffic 
to date has shown (up 
to July) an overall 23 
per cent gain on 1958, 








The favourable 1959 growth of British air transport as G 
a whole, and of the two Corporations individually, is O4 
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and the all-important 
load factor has been 
about 65.7 per cent— 
no fewer than 7} per- 
centage points up on 
1958, worth nearly 
£4m revenue. (Inde- 
pendent I.T. traffic is 
shown on the B.E.A. 
graph to permit assess- 
ment of that Corpora- 
tion’s strong allegations 
of traffic diversion.) 
B.O.A.C.’s perform- 
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overall traffic gain to 
July was 11.5 per cent, 
overall load factor fell, 
by more than five per- 
centage points, to 
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about 51.6 per cent— 
a shortfall in potential 
revenue of about £44m. 
If B.O.A.C. do not 
achieve better load 
factors during the rest 
of 1959-60 they will 
end the year with a 
heavy loss, even assum- 
ing big cuts in costs. 
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AIR COMMERCE... 


KINDLY LIGHT 


HE new red-and-white visual glide-path indicator system, 

developed by the R.A.E. from an idea by Mr. J. W. Spark of 
that establishment, came into use on Runway 28L at London 
Airport on June 25. The system, which was fully described in 
Flight for August 15, 1958, is intended to reduce the tendency 
to undershoot that has become more marked as approach speeds 
have increased. (During development the R.A.E. invited a num- 
ber of particularly experienced pilots to attempt “spot-on” land- 
ings on one runway; the spread was 2,000ft.) 

Some 500 landings have been made in developing the system, 
which consists of indicator units so adjusted that when the aircraft 
is on the glide-path the nearer light-bars show white and the 
farther bars show red; both show red if it is too low and both 
white if it is too high. 

The M.T.C.A. proposes to adopt the system for all British civil 
airports within the next three years. Two pairs of wing bars are 
installed flanking a runway, the first pair 500ft from the threshold 
and the second pair another 500ft or 1,000ft beyond. With a 3 deg 
glide-path such positioning gives a glide-path depth of either 
50ft or 25ft, and it is quite likely that the latter—which has been 
shown to be fairly easy to fly, as the path is non-convergent— 
will be generally adopted. 

The V.G.P.I. system is for use by day or night and is intended 
to be complementary to Calvert approach lights and low-intensity 
runway lighting. Used independently, it provides glide-path indi- 
cation and also offers limited azimuth and roll guidance. In experi- 
ments at Farnborough and Bedford the V.G.P.I. intensity has 
been varied by a factor of ten between night and day; at London 
the same variation will be used and a choice of three different 
intensities will probably be tried. 

The M.T.C.A. are enthusiastic about the system and intend to 
propose it in I.C.A.O. as a standard aid. Some foreign inquiries 
have already been received and export prospects for those firms 
chosen to manufacture the system under licence from R.A.E. 
already appear to be hopeful. 


CENTRAL AFRICAN CRISIS 


UNTING-CLAN AFRICAN AIRWAYS, which has not 

found its Central African domestic services profitable, has 
given aircrew and administrative staff six months’ notice. All 
have been offered alternative employment elsewhere in the 
Hunting-Clan/Union Castle group. 

Hunting-Clan is at present reviewing its Central African ser- 
vices, but there is no intention (a local correspondent reports) 
of stopping all services and many of those staff under notice— 
six months is required by the company’s contract with its aircrew 
—will find that they will continue in employment at the end of 
the period. 


BREV 


The Meteorology Division of I.C.A.O. began a four-week meeting in 
Montreal on September 1 to discuss the special needs of weather 
forecasting for jet operations. 

* * . 

The total number of B.O.A.C. flying staff dismissed since smuggling 
enquiries began in the beginning of August is 47 stewards, three 
navigating officers and two engineering officers. 

* - * 

Exeter Airport Ltd., who operate under licence from the Air Ministry, 
has been taken over by Harper Engineering and Electronics Ltd. 
In addition Harpers have acquired the whole of the share capital of 
Plymouth Airport. 

. . . 

The Qantas annual report for 1958 records a net profit of £419,097 
out of a total revenue of £23,871,102. Total c.t.m.s. offered were 129.9m 
and Lt.m.s. sold were 73.3m, giving a load factor of 56.4 per cent—two 
percentage points down on last year, when profit was £344,039. 

* * 


The maximum take-off weight of all long-range variants of the 
Britannia has been increased from 180,000 Ib to 185,000 Ib, maximum 
landing weight from 135,000 Ib to 137,000 Ib, and zero fuel weight from 
122,000 to 128,000 Ib. The increased take-off weight involves no 
structural modifications. 

. . . 

A joint statement issued by Qantas and B.O.A.C. last week announced 
that Qantas Boeing 707s will start operations on the Kangaroo route on 
October 15, followed by B.O.A.C.’s Comet 4s on November 4. The 
joint jet fleets will provide eight services a week on the route, five Comets 
and three 707s. 

. * . 

Certification of the DC-8 (JT3), achieved on August 31 as recorded 
last week, was the sequel to 1,782 flights of 2,284 hours. Changes in 
F.A.A. take-off requirements resulted in the development of leading- 
edge slots on the inboard section of each wing. Another modification 
was extension of each wing tip by 16in. 
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Sales promotion and administration will now be handled from 
the Clan Line and Union Castle Line offices in the Federation 
and in South Africa. Hunting-Clan Air Transport’s Africargo 
service from London to Johannesburg and coach-class safar 
Viscount services (in association with Airwork from London 
to Salisbury) are not affected by the retrenchments in the African 
subsidiary. 


COMPETITION IN AUSTRALIA 


AUSTRALIA is a shining example of enlightened government 

regulation of airline competition between state ownership 
(T.A.A.) and a private ownership (Ansett-A.N.A.). It is therefore 
of particular interest to see how the two sides are faring over 
the routes where they compete. 

The following table, compiled by the Aviation Studies branch 
of the Australian Department of Civil Aviation (Statistics of 
Australian Regular Air Transport Services), shows that over a 
period of five quarters T.A.A. have steadily increased their share 
of traffic, though their private competitor still performs the greater 
proportion of the total passenger and freight ton mile task. 











. . ‘ Passenger and 
Queen Passenger ton-miles| Freight ton-miles freight ton-miles 
ended | a-A.N.A.| T.A.A. |A.-A.N.A| T.A.A. | A-A.N.A! TAA 
% ef total)”, of total), of total)”, of total)”, of total)”, of total 
31.12.57 48.8 51.2 69.9 31.1 55.3 44.7 
31.3.58 48.8 51.5 68.5 31.5 53.4 46.6 
30.6.58 48.7 51.3 69.1 30.9 54.7 45.3 
30.9.58 45.9 54.1 62.3 37.7 50.5 49.5 
31.12.58 46.0 54.0 66.0 34.0 51.3 48.7 























The general traffic achievement in Australia in the calendar 
year 1958, according to the same source, was as follows : 

Domestic Services. Total load ton-miles for the year declined 
by 4.3 per cent and total load factor fell from 63.2 per cent to 
61.9 per cent. The passenger-miles barely achieved the same level 
as that before 1957. The trend up to March 1959 was an encourag- 
ing increase in passenger-miles (14.5 per cent in that month, com- 
pared with the previous March), but freight tonnage declined bya 
serious 24 per cent in the same month. 

International Services. Total load ton-miles increased by 12 
per cent, load factor falling from 57.8 per cent to 56.7 per cent. 
Passenger-miles performed showed an increase of 14.6 per cent 
over the previous year, but passenger load factor fell from 62.9 
per cent to 59 per cent, the increase in seating capacity offered 
resulting chiefly from the extension of Qantas services to North 
America across the U.S.A. and the Atlantic to London. 

The Australian statistics also show that during 1958 B.O.A.C. 
operated 192 flights into Australia, carrying 6,355 passengers and 
578 short tons of mail and freight. Loads out of Australia car- 
ried by a similar number of flights were considerably less—4,989 
passengers and 332.8 short tons of mail and freight. 


ITIES 


The Civil Aeronautics Board Examiner recommended on August 31 
that B.W.I.A. should be allowed to operate two services involving land- 
ings at New York—one service on the route between London and 
Jamaica via New York and the other between Barbados and New York. 
The recommendation is subject to approval by the Board and by 


President Eisenhower. 
* * 


Evidence given to the C.A.B. inquiry into American Airlines’ 707 
training accident on August 15 suggested that two engines might not 
have been operating when the accident occurred. Oil-temperature 
indications on the starboard engines were much lower than on the other 
two. A U.S.A.F. pilot who saw the accident from his cockpit said that 
the 707 had been making a left turn; its right wing suddenly dropped 
and the aircraft turned completely over on its back before its nose struck 
the ground. 





















Seen at work is Esso’s 
“Hydrokit,” a new de- 
vice for quickly check- 
ing the water content 
of jet fuel. Capsules 
of a chemical powder 
capable of detecting 
30: 1,000,000 water- 
content are dropped 
into fuel samples 
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A striking view of the Piper Pawnee agricultural aircraft, 
the first five production models of which were recently 
delivered from the company’s Lock Haven plant. 
Designed specifically for dusting and spraying, the 
Pownee is due to be demonstrated in Britain this month 
(further photographs at foot of page) 


Sport and Business 


E HAVILLAND FLYING CLUB gave a flying 

display at Broughton on August 22 on the 
occasion of the annual family day organized by the 
de Havilland (Chester) Social and Athletic Club. At 
present operating two Tiger Moths which members 
themselves have rebuilt, the club began flying in 
association with the Merseyside and North Wales 
Flying Club at Speke Airport, Liverpool, in 1953, 
and after a gap recommenced in 1955 at Broughton. 
One of the instructors, Harry Robins, directed the 
rebuilding of the Tigers; the other members of the instructional 
staff are Ronald Irving (honorary C.F.I.) and Kenneth Rowse, 
a Comet flight engineer who is at present based at Hatfield. 


DONCASTER AND DISTRICT GLIDING CLUB was 
opened at Doncaster Airport on Saturday, August 29, by Mr. 
Anthony Barber, M.P. for Doncaster. A total of 1,000 spectators 
watched the air display though visibility was affected by a forest 
fire 50 miles away. 


HALIFAX GLIDING CLUB intends to hold an At Home and 
display this month at its new site at Ringstone Edge, five miles 
from Halifax. A strip has been cleared by members for possible 
aerotowing at this meeting. 


AGRICULTURAL AIRCRAFT OPERATORS, chemical 
manufacturers and government representatives recently attended 
a symposium arranged by the New Zealand Civil Aviation 
Administration at Wanganui, to discuss operational, technical 
and medical problems associated with agricultural flying and 
current developments in agricultural chemicals. 


THE 1959 U.S. SOARING CHAMPION is Richard H. Johnson, 
who gained 4,243 points out of a possible 5,000 in the national 
competitions at Elmira during July. Johnson, who was flying a 
Weihe, automatically takes first place in the U.S. team for next 
year’s World Championships in Germany. The remainder of the 
top ten places at Elmira were taken by Richard E. Schreder 
(HP-8) 3,696; A. J. Smith (LO-105) 3,627; Christopher M. Drew 
(Ka-6) 3,561; Paul Bikle (1-23E) 3,519; Bernard M. Carris (1-23H) 
3,512; Paul Schweizer (1-29) 3,179; Fritz Sebek (Ka-6BR) 3,161; 
Robert B. Smith (1-23G) 3,123; Francis B. Compton (L-K) 3,074. 


These Pawnee detail views show its well-designed cockpit, the 150-gal 
(20 cu ft) hopper for dry or liquid chemicals, and the 150 h.p. Lycoming 
engine which has a hinged mounting for access to rear accessories 




















PRICE OF THE 1960 MODEL of the Piaggio P.166 Executive, 
announced recently by Aero-Enterprises (Boreham Wood) Ltd., is 
£31,610 without duty, f.a.f. Villanova d’Albenga Airport. Deliveries 
should begin in March. The P.166 owned by the Earl of Derby 
now has its British C. of A. validation and is flying from Speke 
Airport, Liverpool. A six/eight-seat landplane derived from the 
P.136L amphibian, the P.166 was described in our issue of May 23, 
1958, and a handling report appeared on September 5, 1958. 





RETROSPECT 
From “Flight” of September 11, 1909 


M. Sommer at Nancy: By way of adding to the attractions of their 
Exhibition, the authorities at Nancy made a lucrative offer to M 
Sommer to carry out some flights. This he accepted, and has mag- 
nanimously decided to devote the surplus of his salary, after paying 
expenses, to the poor of Nancy and of his birthplace. He arrived at 
Nancy on the 3rd inst., and found his machine, which had been sent 
on the previous day, already erected by his two mechanics. During 
the evening he made just a short flight round the ground, and last 
Saturday he was out twice, both in the morning and evening. On 
Monday the weather was against flying, but a large number of people 
were, nevertheless, admitted to the grounds. Considerable commotion 
ensued upon the announcement that M. Sommer would not fly. The 
situation began to look serious, as some of the crowd threatened to 
break down the sheds and fences, but M. Sommer generously came 
to the rescue of the authorities. A lull in the wind provided a chance 
of a flight, of which he took instant advantage, flying once round the 
ground, and thus the spectators were appeased and retired in orderly 
fashion. 














This remarkable sequence of pictures from Woomera shows a direct hit (left) on a target Meteor by the Royal Navy's ship-to-air weapon Seaslug, 
and the aircraft's subsequent destruction, depicted by its own ciné-camera 


SERVICE AVIATION 


Royal Air Forces and Naval Flying News 


No. 100 Squadron Disbands 


AN operational history going back to 
1917 came to an end on September 1, 
when No. 100 Sqn. officially disbanded at 
Wittering. On September 27 the squadron 
standard, which was presented to it in 1955 
by the then Air Marshal Sir George Mills 
at that time A.O.C-in-C. Bomber Com- 
mand), is to be laid up at St. George’s 
Church in Stamford. 

This standard presentation was made in 
recognition of more than 25 years’ service, 
and during that quarter-century No. 100 
Sqn. had contributed a sterling share to 
operations in two world wars. In the first, 
the squadron had the distinction of being 
to use the words of the then Maj-Gen. Sir 
Hugh Trenchard) “the first complete 
night-flying squadron . .. sent to the 
Western Front.” For this réle, No. 100 
Sqn. was equipped first with F.E.2Bs and 
B.E.2s and later with Handley Page 
0/400s, these larger aircraft enabling it to 
carry the bomber offensive into the 
industrial heart of Germany. 

On the squadron’s standard, the earliest 
battle honours are those of Ypres (1917 
and the Somme (1918); and its badge bears 
a skull-and-crossbones emblem and the 
motto in Malay, Sarang tebuan jangan 
dijolok (“Do not stir up a hornets’ nest’’). 
It was in Malaya during 194] that the 
squadron suffered its heaviest losses, when 
operating Vildebeests against units of the 
Japanese Navy. Subsequently it re-formed 
in the U.K. with Lancasters, operating 
over Europe from early 1943 until the end 
of hostilities; then No. 100 Sqn. went to 
the Far East again, this time with Lincolns. 
Since the end of 1950 it has been home- 
based and in April 1954 re-equipped with 
Canberras, originally B.2s but sub- 
sequently receiving in addition B.6s and 
B(1).8s. [A short history of No. 100 Sqn. 
was published in Flight for October 28, 
1955, commemorating the standard 
presentation.] 

The squadron, which is commanded by 
S/L. R. A. McPhie, extends an invitation 
to former members to attend the laying-up 
ceremony in St. George’s church at 11 a.m. 
on September 27. Those wishing to do so 
should contact the Adjutant, No. 100 Sqn., 
R.A.F. Wittering, Peterborough, North- 
ants. It is regretted that, owing to the short 
notice received, ex-members could not be 
informed in advance of the disbandment. 


R.N.Z.A.F. apprentices are in future to train 

in Australia instead of in the U.K. 
. * * 

The freedom of Barry, Glamorganshire, is 
to be conferred on R.A.F. St. Athan on 
September 12. 

* * * 

Permanent buildings are to replace the 
present wooden-hut living accommodation at 
R.N.A.S. Lossiemouth, under a big re-building 
scheme. 

7 7 i 

Three Sycamores and a Whirlwind from the 
Central Flying School at R.A.F. South Cerney 
operated a shuttle service between the U.S. 
Ambassador’s residence in Regent’s Park and 
Chequers, the Prime Minister’s country house, 
during the weekend (August 28-30) of Presi- 
dent Eisenhower's visit. 

* * * 

The R.C.A.F. team from No. 1 Air Division 
won the Guynemer Trophy for the second year 
in succession at the annual AAFCE air-firing 
competition held at Casaux, concluding on 
August 29. The Canadians, who gained the 
top three individual places, scored 1,697 
points. A Fighter Command team (one of the 
two non-NATO units participating) was 
second with 1,427 and R.A.F. Germany third 
with 1,075. Eight teams competed. 

* * * 

Two Bomber Command aircraft, a Victor 
and a Vulcan, are to represent the R.A.F. at the 
annual Toronto Fair and Air Show today and 


Air Marshal SirEdward 
Chilton, A.O.C-in-C. 
Coastal Com- 
mand (centre), in- 
specting the parade 
at Sola, Stavanger, on 
August 28 when as 
Air C-in-C. of the 
Eastern Atlantic 
Area, NATO, he 
handed over to No. 
333 Sqn. of the Royal 
Norwegian Air Force 
the squadron's badge, 
with a badge of 
Coastal Command 
and a photographic 
album. They were 
received by Maj. Odd 
Haabet, the squadron 
commander(right). At 
left is Maj-Gen. 
E. Munthe-Dahi, Air 
Commander-in-Chief, 
Western Area 


tomorrow (September 11 and 12). The detach 
ment is being led by G/C. J. E. Johnson, 
officer commanding R.A.F. Cottesmore, and 
the Vulcan (captained by W/C. A. CL 
Mackie) is flying direct to Canada o 
September 11 from the S.B.A.C. Show a 
Farnborough. 


* * 


Three Fleet Air Arm pilots, Sub-Lt. W. B. 
Flynn and Midshipmen R. N. Woodard and 
R. J. Carnie, received their flying badges a 
R.N.A.S. Culdrose on August 28, after being 
the first helicopter specialists to train under the 
new five-year commission scheme (Flight, May 
29). Before going to Culdrose they did seven 
months’ basic flying training and they are now 
to undertake 19 weeks’ operational training in 
A.S. duties at Portsmouth and Portland. 

* « . 


Sgt. J. P. O'Donoghue, stationed with the 
R.A.F. Fighter Command detachment at the 
M.o.S. Royal Radar Establishment at Malvern, 
has been awarded £250 by the Committee on 
Awards to Inventors for a device by which i 
is possible to add more realism to synthetic 
training for air defence radar operators. Known 
as “S.T.E.M.” (Synthetic Track Evolution 
Method), it allows pre-arranged pictures of a 
simulated air attack to be projected simul- 
taneously on to all radar screens in a given 
defence area. A cheque was presented to Sgt 
O’Donoghue by the A.O.C-in-C., Air Marshal 
Hector McGregor, at Fighter Command head- 
quarters on September 7. 
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SERVICE AVIATION... 


SCIMITARS 
IN THE SUN 


IKE the oriental arme blanche from which it 

takes its mame, the Vickers-Supermarine 
Scimitar F.1 fighter/bomber (two Rolls-Royce 
Avons) is of distinctive form and equally distinc- 
tive attainments. (Was it Saladin whose party- 
piece was to sever a silk scarf in twain as it floated 
m the air?) These recent pictures of Scimitars of 
No. 803 Squadron aboard H.M.S. Victorious are 
proof of the first assertion; and the knowledge that 
the aircraft cuts within a hair’s breadth of Mach 1 
at sea level while carrying an atomic bomb is an 
earnest of the second. These fine studies are the 
work of Cyril Peckham. 
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Correspondence 


The Editor of “Flight” is not necessarily in agreement with the views 
expressed by correspondents in these columns. Names and addresses of 
writers, not for publication in detail, must in all cases accompany letters. 


The A.T.C.O, is Willing 


ROM recent comments contained in Roger Bacon’s excellent 

column one gains the impression that he is not quite fully 
conversant with the limited influence which the Air Traffic Con- 
trol service—M.T.C.A., military or otherwise—exercises over day- 
to-day matters in the actual running of an aerodrome. Acceptance 
or refusal of a movement into or out of an aerodrome is always 
the function of Administration. Of course, A.T.C. handling capa- 
city could be a factor in this consideration; but on movements 
alone I do not think this has yet intruded, as nowhere to our 
knowledge is there an A.T.C. unit incapable of accepting a greater 
load. 

I hope your contributor will not feel that we are being over- 
sensitive on this matter, but in fairness I should like to record 
that the Guild (and for that matter, I think, all Air Traffic Control 
officers) consider themselves to be the servants of flying, and we 
in particular are constantly fighting to maintain that status. Very 
often we regret that at times we are not permitted to serve more 
people in the air, particularly the small operator and the private 
flyer. So please, Roger Bacon, do not malign the A.T.C.O. or 
the service he operates but rest assured that you have the full 
sympathy of the Guild in your endeavours to obtain a greater 
freedom in the air for all flyers large or small. 

London, W.1. . I. PEARSON, 

Master, the Guild of Air Traffic Control Officers. 


Pioneer Airlines 


E were interested to see, on page 59 of Flight for August 21, 

the reference to the ‘ ‘significant dates in the formative years 
of scheduled air transport,” but we were surprised that no 
reference was made to the Instone Air Lines. 

Instone Air Lines was one of the pioneer air companies and 
operated a service London - Paris, which commenced on 
October 13, 1919. Later on there were regular services to Brussels 
and Cologne. 

Instone Air Line, with Handley Page Transport Ltd. and 
Daimler Hire Ltd. were subsequently merged into the Imperial 
Airways Ltd. and thus can be said to be one of the forerunners 
of the present B.E.A. and B.O.A.C. The late Captain Alfred 
Instone tells of the efforts of these pioneers of civil aviation in 
his book “Early Birds.” 

Instone’s connection with commercial aviation is continued in 
their associated company, Instone Air Transport Ltd., one of the 
leading firms of air chartering brokers. 

London, E.C.3. S. , Sete & Co. Lrp. 

. W. Galer, Secretary. 

[In effect, the table dealt with 25 we services inaugurated at 
various dates up to September 24, 1919, which just excludes the well- 
remembered Instone service as well as a number of others. The 
remaining three items in the table, relating to services started in 1921, 
1922 and 1926, were added by reason of having special claims ny 
Australian service, first sustained U.K. internal service and first U.S 
passenger service).—Ed.] 


“Independent” Aircrew Competence 


I HAVE read with interest the summary of the report of the 
public inquiry on the Southall accident and I have been dis- 
turbed by certain implications, made in this report, on the profes- 
sional abilities of independent airlines’ flying personnel. 

The conclusion goes on to say that in small companies, the 
personnel are “largely recruited from men who, for one reason or 
another, had formerly been employed by the Corporations or the 
larger companies but who had lost this employment, or from men 
who would scarcely have been eligible for employment with a 
company of established reputation.’ 

Let us remember that in the past a great majority of air accidents 
has happened, unfortunately, to “companies of established reputa- 
tion.” Accidents to public transport in general are unfortunate 
happenings. Let us admit it, no organization can claim to be fully 
protected from accidents, not even the British air corporations. 

Furthermore, all civil flying personnel are licensed by the same 
authority, in their respective country. To question their profes- 
sional abilities is also questioning the competence of the licensing 
authority. 

All the men I have been working with are highly competent in 
their profession and amongst the finest airmen in civil air trans- 
port. The truth is that a great number of them would not consider 
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reasons other than lack of recognition of their profess 
The past has shown that the small independent operators 
a safety record as good as any. 
Erith, Kent. 


The Seven Days of Farnborough 


On the first day of Farnb’rough 
I really hoped there’d be 
Something new from the S.B.A.C. 


On the second day of Farnb’rough 
All there seemed to be 
Were two purple Doves 

Nothing new from the S.B.A.C. 


On the third day of Farnb’rough 
All there seemed to be 
Were three Yes Men, 
Two urple Doves 
Sethian new from the S.B.A.C. 


on the fourth day of Farnb’rough 
All there seemed to be 
Were four Whirlybirds, 
Three Yes Men, 
Two purple Doves 
Nothing new from the S.B.A.C. 


On the fifth day of Farnb’rough 
All there seemed to be 
Were five cold Pimms, 
Four Whirlybirds, 
Three Yes Men, 
Two ple Doves 
Nothing new from the S.B.A.C. 


On the sixth day of Farnb’rough 
All there seemed to 
Were six peasants paying, 
Five cold Pimms, 
Four Whirlybirds, 
Three Yes Men, 
Two purple Doves 
Nothing new from the S.B.A.C. 


On the seventh day of Farnb’rough 
All there seemed to 
Were seven salesmen swanning, 
Six peasants paying, 
Five cold Pimms, 
Four Whirlybirds, 
Three Yes Men, 
Two purple Doves 
Nothing new from the S.B.A.C. 
London, S.W.7. 


employment with “companies of established reputation,” 
oe 


W. G. Coueman 


CLAUD AND PAMELA POWELL. 


[While the sentiments expressed in this rendering of the traditional 
carol stand discredited by the contents of this issue, the deftness of the 
transcription commends it for publication. The contributors are, in fact, 
among the industry’s staunchest supporters.—Ed.] 


Croughton Pinpointed 
THE article by Betty Roberts on the U.S.A.F. 53rd Weather 

Reconnaissance Squadron in Flight for June 5 was most i- 
teresting, but her statement that Croughton radio station was neat 
Uxbridge is literally miles out. 

I recall similar inaccurate locations for this unit put forward 
in your correspondence column, in connection with ( 
illicit reception of R/T. messages. The unit is in fact located 
on the former R.A.F. airfield at Croughton, Northamptonshife, 
where it still uses some of the hangars once full of Masters and 
Hotspurs of No. 1 G.T.S. 

Bristol. P. H. Doss. 





FORTHCOMING EVENTS 


. $.B.A.C. Display and Exhibition, Farnborough. 
German Aero Club: Rally, Baden-Baden. 
upon-Tyne Aero Club: At Home, Woolsi 
ransport: Brancker Memorial Lecture, ‘World 
Peace through Air Transportation,” by Capt. E. Y. 
Rickenbacker. 
. Battle of Britain Day. 
. International Spherical Balloon Concours, Zurich. 
20. British Gliding Association and London Gliding Club: 
National Glider ~o~ Contest, Dunstable. 
. R.Ae.S. ites’ and Students’ Section: Film Shew. 
. AGARD: Ninth General Assembly, Aachen. 
. Aerodrome rs’ Association: Conference, Bristol. 
27. Genoa Aero Club: Rally. 
. — Anglo-American Aeronautical Conference, New 


: IATA: Dr. Albert Plesman Memorial Lecture. ‘Supersonic 
Flight,” by Hall L. Hibbard, at Delft, Netherlands. ad 

R. “1 wy wa and Students’ Section: “Lunar Probes, 
by 


Allen 
Radar and ayes oe Electronics in Supet- 
Section: ‘‘Setting of 


sonic Flight,” 
. R.Ae.S. wates’ and Students’ 
Aircraft Specification,” by R. H. Whitby 
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